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HyGEARSupdate 729 November 2017 - Build 405.90 - 462

1) In 5Axisthe 5Axis Cn@indow is not imposed to be in front of the Graphic Parent window anymore, and
2 icons appear in the Tool Bar: one for HYyGEARS itself, the other fBARIE Cn@indow. Therefore, the
5Axis Cn@indow can sit anywhere othe screen. If thebAxis Cn@indow is hidden by the Graphic Parent
window, it can be accessed through the icon on the Windows tool bar.

= HyGEARS V 4.0 (C) - E\VB\GKN'23:109 Helical-NoStock\23x109 Helical-TIF-A.HyG [w4.04..

< 5fyis CnC - Gear [Finishing] 23x109 Helical-TIF-A.HyG - [mm] x

2) In BAxisall Tool definitiongow include entry fields foTool IDand TLU ID TheTool IDand TLU IDare
fields used in the Operation to inform the controller of the tool used.

%§* SAxis CnC - Pinion [Finishing] 637 Spiral-75mmFwidth.HyG - [mm] ===

| Machine/Taol I Cycle I Cycling Time I Arbor | End Mil |Opelatian I Process | Stock |

End Mill Details Name 50 Cone Tool 30 Cone Tool -
TLUID: 201
J

0.0500 i
0.0000 !
i
50.0000 Holder Diameter|-ple | . Holder Length
0.0000 ]
5.0000 i
SO0 [Siem Diameler |—u—i—-
_— ' |Tape1Length| [Tool Laugth |
0.0000 :
m— [Come Aage ? _:__7[ T Tool Length ‘
<" Blsis CnC - Pinion [Finishing] 6:37 Spiral-75mmFwidth.HyG - [mm] ==
| Machine/Tool | Cyele | Cycling Time | Amor [ End Mil |} Gperation”| Process | Stock |
ion
Maine  Test -
D 6001 Intemal Subrovtine
Save | [ Delete | [ mport | [ STEP | [Output |
\
Tool N
Toodl D 2 0 0 0 0 0
TLUID 201 0 0 0 0 0
Gap# 1 0 i} 0 1] ]
it} )
Coolart On Coolant On Code  MO7
Coolant Off Code M08
| Spindle CW _—
P Spinde RPM 1200.0
[T Spindle CCW
[ Retum Trip
# Steps 1
Feeds [mm/min]
Rapid Move: 1500.0
Plunge 5000
Cutting IB Toe->Heel IB Heel-=Toe OB Toe->Heel OB Heel->Toe
500.0 500.0 500.0 500.0
[ ouput |[ Appty |[ ++ ][ Anm |[ ok ][ Cancel |

3) In 5AxisChamfer Tool Side / Toe / HeélyGEARS now detects iChamfering End Mitbol is used. A




Chamfering End Mill tool [Cone Tool for short] is an End Mill wis@o 90 ° cone angle at the tip, as

shown below.

Cuting Machine CnC [UNTversal 5 A s & L] PR on (1A shing][Nom nal] - Convesls

q. -03/R -1.49 /X 103931/ 1363147 /Z -30.7816 JA' -65.4088 /C: 176.3733 [0/0]

The Cone Tool is described as a usual End Mill, except that the Diameter is expected to be nearly zero (0.050
mm, figurebelow),the Edge Radius is zeemd the Cone Anglengesfrom 45°to 90°.

" 5Axis CnC - Pinion [Finishing] 6:37 Spiral-75mmFwicth.HyG - [mm]

| Machine, Tool I Cycle | Cycling Time I Arbor | End il | Operation | Process I Stock |

End Mill Details Name 90 Cone Tool 90 Cone Tool -
TLU ID:‘ 0
Diameter 0.0500 i
Edge Radius 0.0000 ]
\ Cone Angle Holder Diameter| ! Holder Length
- Lurvature 0.0000 i
Cutting Length 50000 0
Cutting Lengthin .. 5.0000 [Stemm Diameler |—be——
i L
Tool Length 34 0000 0
Taper Langth i [Taper Lengih| oL
aper Lengtl 0.0000 +
— Tool Length
Stem Diameter 10 d Ed s E
\
Holder Diameter 50.0000 R. Curv auut._——-*l‘\ :
Holder Length 0.0000 \ E
: - \
Holder Angle 0.0000 Dismeter
Tip Reference . Edge meuus__//
[Tool Center Pu':l:llj L| Tip Reference
29953
30376 Feeds [mm./min]
£.9541 RPM 1200.0
71272 Rapid Move 15000 Plunge 5000  Cutting 500.0
[outeut ][ #ppty [+~ |[ A ][ ok ][ cancel |

Whenever a Cone Tool is detected, in the Chamfer Toe / Chamfer Heel cycles, HyGEARS offers a different set
of entry fields, as follows:

1 Depth:
1 S.Length:
M1 Pivot A.:

depth to which the chamfer is to baut;
distance along the edge of the Cone Tool;
angle to pivot the Cone Tool out of the gap (+ value) tortime gap { value);




Cutting Cycle

@ Slot by Slot
() Flank by Flank

) Fillet-Roat
) Tooth Fank
(7} Combined

(7} Chamfer Tool Side
) Chamfer Tool End
@ Chamfer Toe
) Chamfer Heel

Tool Titt | 10.00

Tool Pivaot
[] Fixed

Depth 0.5

S Length 2.500

Fivot A. 50

4) In 5Axis,Chamfer Toe / Chamfer Heel, HYyGEARS offers Stock for both Fillet and Flank, such that the
location of the tool can account for the fact that, for example, the Flank may have a +Stock, while the Fillet

has a protuberance, and thustock.

In addition, theStartstep is now imposed as 0.

Finally, when theOutput button is clicked, thestarting tooth flank isbased on the CW or CCW spindle

rotation as defined in the Operation tab




3" 5Axis CnC - Pinion [Finishing] 6:37 Spiral-7SmmFwicth.HyG - [mm] [

‘ Machine/Tool | Cycle |Cyc|ing Time: | Arbar I End Mil I Operation I Process I Stock |

Output Format Stock-Feed Acud
ual
Use Actual Tooth Start EI 7] Steps
[] €5V Format End
1 [] Tat.Pts
[T Line Numbers Up

Include Operation Switches
Include Short Header
Include Start Posttions

ant D-Radius
[ Expiicit Indexing Batahing

[] Mo Commerts )
[ Coordinates Only
[] Work Coordinates

s Y11 Filet Stock
Fank Stock
| Indexing &ﬂm -
Skip# 1 Start Gap 1
Mimar [T EndGap ¢

TCPM (H

Cutting Cycle

Slot by Slot
Flank by Fiank

Fillet-Root
Tooth Fank
() Combined

() Charmfer Tool Side
Chamfer Tool End
Chamfer Toe
() Chamfer Heel
. J

[outeut | Aoty §[ <+ |[ Aam [ ok ][ cancel |

5) In 5AxisTip Chamfer, Tool Side, is now allowed with a CoSIMT.

" HyGEARS V 4.0 (C) - EAVB\miniGears\12:52 Spiral Bevel\s15-51a.hyg [v:4.0.405.80-461] [=]= =]
Fle Edt Graphics Mise Display Page  Help
Pn | QrQ x Fh s Y LB B @ User TCA ITCA Geometry Loads Stock CMM Com-RE | Machine
Fii
e - =1
& Cutting Machine 4" 5hxis CnC - Pinicn [Finishing] s15-512.hyg - [mm] B3

Cutting Machine CnC [Universal S Axis 'B-C'] Pinion [Finishing][Nominal] -

08

| Machine/Tool | Cycle | Cycling Time | Abor | CoSIMT | Operation | Process | Stock |

Output Format Stock-Feed
Actual
Use Actual Tooth
# Steps Stat 1 [ Steps
Crad
] sl ‘}SV Format # Bottomland Fts End 4 TatPts
7] Line Numbers # Facawidth Pts Bottom Up

Include Operstion Swches oy e
Include Short Header .

Constant D-Radius

[

Include Start Postions -

[7] Explicit Indexing Roughing & ‘{
>5C [F] No Comments
HTee [£] Coordinates Cnly Qlearance [mm] ! Indexing Sequence
Anim Toe  0.000 Sidp# 1 Start Gap 1
Hhds Heel  0.000 Mmor [7] EndGap 12
Gyl
Crad Convex (.B) Concave (0.8)

0
a’
o

I

w|¥
i

ps
@
3
i|

-06/R -273/X 58926/ 33.0336/Z -16.5962 /B: 94.0229/C: 122 5584 [0/0]

[INS [NUM [CAPS[:66 PM 8/7/20

[User Defined View

6) In 5AxisProcesgab, addition of theNo Commentswitch, which allows imposing or disabling comments
globallyto all the Operations of a given Procgasthout havingto edit each individual Operation.

Also, theOutputbutton has been moved such as to stand out and be more visible.




" 5Axis CnC - Gear [Finishing] 41x41 SpurVeloid 3.5Cutt 18 30B 21.71B 7Shaft.HyG - [mm]

Machine/Toal | Cycle I Cycling Time I Arbar I Face Mil | Operation | Process |

()

61-CSlat CoSIMT
62-Flank Semifin CoSIMT
63-Flark Fin CoSIMT
64-CSlot Fillet EM
65-FinFilst EM

Deburr Cone

Deburr Toe

Gear

Firion

Pinion-Fryer

SpurG

SpurG 3.5 075ept2017
SpurG 3.5 24Aug17
SpurG 3.5 29Aug17-Con(a

SpurG 3.5 ConG
SpurG 3.5"

SpurP

SpurP 3.5 - 24Aug17

SpurP 3.5 - 28Aug17-CorP

SpurG 3.5 29Aug17-ConG [Full] b

Processes
Name  test & * )
ID#: 001 Intemal Subroutine
[ Save ] [Delete ] [ Import ] [ Summ ] [Output ] [C] Mo Comments
J
Available Operations {iT Process Content M m
H1-0pl » | |Test
#2-0p2 | | Test1
#3-0p3

m

[outout |[ ety |[ =+ |[ anm [ ok ][ cCancel |

7) In 5AxisProcesgab, the Summbutton now prints out the Process Summarycwlumnform rather than

the original linear form. This allows addition of more info, and makes for easier consultation of each step.

,." Summary - CnC Process Z109 RH CoSIMT Fillet
File  Edit

[E=8 Ho =~

FRC-CESS: Z109 RH CoSIMT Fillet - Pinicm :

23109 Helical-TIF-A.HyS [mm]

V4

“

Seq# 1 2 3 4 3 L3

OpID az 33 as 34 a7 38

Oplame 92-Rough Flank CSlot [1-2 93-Rough Flank CSlot [4-5 95-Finish Right [0-11/11] 94-Finish Left [0-11/11] 97-Fillet Left-CoSIMT Fin 98-Fillet Right-CoSIMT Fi
Machine Mori NT4250 / Cl [B-] Mori NI4250 f Cl [B-] Mori NT4250 / C1 [B+] Mori NI4250 f Cl [B+] Mori NT4250 / Cl [B-] Mori NI4250 / C1 [B-]
Target Flank Flank Flank Flank Fillet Fillet

Tocl CoSIMT CoSIMI CoSIMT CoSIMI CoSIMT CoSIMI

DLen -0.7282 -0.3404 -0.3404 +0.3404 +0.3404 -0.3404

ToclName 001 _229263RT7S5_D1 5-327.2PP2.R 5-327.2FF2.R 5-327.2FP3.R 5-327.2FF3.R 5-327.2PP2.R

ToolID 1027 1029 1029 1031 1031 1029

Apxloc -13.2500 -13.2500 -13.2500 -13.2500 -13.2500 -13.2500

#5teps 3 5 11 11 7 7

Start 1 4 a a 1 1

End 2 5 11 11 [ [

ToeClr 20.000 15.000 15.000 15.000 15.000 15.000

HeelClr 5.000 5.000 5.000 5.000 5.000 5.000

Stock -0.020 -0.020

Time['] 2.2 2.0 10.5 10.7 5.4 5.3

Est.Time 0.60 H

<

i

8) In 5AxisMachine/Tooli I 6 =
work piece and its supporting arbor are installed.

A

Aad Y26




¢t KS

4" 5Axis CnC - Pinion [Finishing] 23x109 Helical-TIF-AHyG - [mm] (3w

Machine/Tool |Cycie I Metrics | Cycling Time | Arbor I CoSIMT I Operation I Process | Stock |

Machine Selection
© 3 Ais CnC
%) 4 Aois CnC
() 5 Ads CnC "B-C" [Type M]
() 5 fds CnC "ALC" [Type P]
) 5 Awds CnC "A-B" [Type P]
() 5 Auds CnC "B-A" [Type T]
@ Specific Machine
Mori NT4250 7 C1 [B] v
[ New ][ Edt |[Delete |[ st |
Compensation
Apex Location 602500
Alignment Angle 0.0000

@ Tool Certer Poirt [TCP]
() Absolute
() Differential

Cutting Tool

‘D Invert Arbor Outside Blade
Inside Blade

CoSIMT
[ End Mil
[ Ball bl
[ Probe [CMM]

Display
[ Display Machine Head

|| Display Target Grid
Display Tool Path
[ Display Section
Lock on Toal

[] Warkpiece is Fixed

[output |[ Aoty |[ <~ [ Anm [ ok ][ cCancel |

¢dzNy ¢l 6fS RAYSyYyahz2ya conNdlerMabhidHe&Iab: A Y

" €nC 5Axis Machine Definition (=3
Mach. Defintion | Mach. Preamble || Cortralier-Machine Head §|
Cgrolmr:l‘l‘: e [] Extemal Subs
anue M Lead spaces
Linear Decimals 3 Blank Lines  [] Feed Sting on Single Line
Angle Decimals 3 [] UpperCase [ Impose Compensation
Macro Stat #  5gp Slot Courter (7] Universal Work Coords.
Pgm Start # 8001 Mazin Program Prefix 00 Coolant On Code g
Sub Program Prefic Q0 Coolant Off Code 9
Pgm Start Char Main Pgm File B Dwell Code
Pgm End Char Sub Pgm File Bxt T Table Index Code G52
Tst CodeLine Prefix Spindle CW M3 Subroutine End M33
Spindle CCW M4 Program End M30
Subroutine Call
Machine Head Machine Limits
Length Dizmeter  Square Minimum Maimum
100.0000 220.0000 ] X Coordinate  -100.00 600.00
0.0000 0.0000 ] Y Coordinate  -105.00 105.00
0.0000 0.0000 | Z Coordinate 100,00 600.00
0.0000 0.0000 = Tum Table tit -95.00 95.00
0.0000 0.0000 ] Tool Head it 35,00 95.00
Tum Table )
10.0000 200.0000 J
o o ) com]

9) In 5Axiswhen animating Animbutton) or single steppingt(- button) an OperatiortHyGEARSow checks
the min and max X Y Z A B values and outputs a bahdbe lower right corner of the screghany of these

exceeds the machine limits.

7 A

uaKS

YI OKAY




09 Helical-TIF-AHyG [w4.0.405.80-461]

B %§* 5Auis CnC - Gear [Finishing] 23:109 Helical-TIF-A.HyG - [mm] (=
® E Machine,/ Tool IC_vde I Metrics | Cycling Time |.N‘bcr | CoSIMT |Opeﬁniun I Process |Stock |
W+ c|| CoSIMT Details Name 340 220263R7 D1 340_220263R7_D1 - =]
Tod0: | EE I S
TLUID: 0
Out. Diameter 90.0000
Dia. OB 87.2260 arm BEER] e
Dia. 1B 89,4285 e 7
Pw.0 1.7164 §
P Width 32159
Edge Rad. 0.8000
Outside Angle 0.0000 [ow 0] npth
Included Angl 40.0000 | ‘
I;ng: Lengt: : 9.6000 [pi=] fowce] i "
Edge Lengthin Use 40000 Outside Angle _.:_\.‘ YT
Outside R. Curv. 0.0000 —— & ) Bcmimics
- HL SN
Inside R. Cu [ s M
neee ™ 0.0000 it PWidth
Arbor Dismeter 25.0000 [/ -
Tool Length 105.0000 _—/L .
— )
Outride Blade
Feeds [mm/min]
RPM 1400.0
Rapid Move 3000.0 Plunge 15000 Cutting 1000.0
[(output |[ moety J[ <~ [ Am |[ ok ][ cancel |

¥
@ HyGEARS V4.0 (C) * X

q: 00/R: 1287 70X 7738/ 120887 /Z 15384 /B -18.747/C. 34.043 [1/2]

Warning: ¥ > YMax

C2NJ GKA&a o6FNyAy3a G2 oS8

RAALI F@SRZ (KS

YI OKAYSQa 7

machine and entering the values in tl@ontrollerMachine Headab, Machine Limits section, as shown

4« €nC 5Axis Machine Definition (=39
Mach, Defintion | Mach. Preamble [{ Cortroler-Machine Mead |
Controfler 8 [F] Extemal Subs
ande T [¥] Lead spaces Use ORIAXES/ORIVECT
Linear Decimals 3 Blark Lines  [] Feed String on Single Line
Angle Decimals 3 [7] UpperCase [ Impose Compensation
Macro Start # 550 Slot Courter  [~] Universal Work Coords.
Pam Start & 6001 Main Program Prefix OO0 Coolant On Code I3
Sub Program Prefic Q0 Coolant Off Code 9
Pgm Start Char Main Pgm File Ex. Dwell Code
Pgm End Char Sub Pgm File B¢ T Table Index Code G52
Tst CodsLine Prefic Spindle CW M3 Subroutine End M39
Spindle CCW M4 Program End M30
Subroutine Call
Machine Head Machine Limits
Length Diameter  Square Minimum
1000000 2200000 [ X Coordinate  -100.00 600.00 P
0.0000 0.0000 B ¥ Coordinate 105,00 105.00 <
0.0000 0.0000 ] Z Coordinate  -100.00 600.00
0.0000 0.0000 (=] Tum Tabletit 5500 95.00
0.0000 0.0000 | Tool Head tit 55,00 35.00 %ar
Tum Table
10.0000 200.0000
Cem o )]

Since HYGEARS s distributed with the teraMachine definition file, each time HyGEARS is installed, the
current Machine file is updated and therefore, any machine limits entered by a user should be transferred to
Involute Inc. in order to maintain the master Machine file.




10) In 5Axisfor Coniflex gears cut with a Coniflex Dish type cuttee, tool camow be withdrawn to either the
Work Apexor along thelTool Axis

For example, in AC type machines, retracting to the Work Apex is usually not an issue because of a large volume;
thisis not so in a Gleason Phoenix machine where travel along the work piece is limited, and then withdrawing
along the Tool Axis becomes compulsory. This has limited effect on cycle time, and is usually based on what the
machine can allow.

Cutting Cycle
Withdraw
) Work Apex @ Tool fods

797 x 651 g {displayed 2t 383
o

EnC[AEiden BPAGS (Wach Firi o (i shingl o ra] - g

[Foicd en 8 £23 [ ach| | Fimin [Firs hingdomina |- Right

[ BT A2 Thaih SMmT 11005 8 SLEI0 . WeE |=| JF TR REE §iEIy SATWE SAMEE 81 Wme l=

Withdraw to workpiece Apex Withdraw along Tool Axis

11) In5Axisthe Non Gen Plunge cutting cycle (Face Mill cuttdwg Retract Factor now relatés tooth depth at
Heel rather than at midace.

12) In 5AxisHYyGEARS now estimates the Torque and Pogegprired for a cutting operation. This is subdivided in 2
data pages:

Operation page Next to the Spindle RPM, tool cutting data is given; when the Spindle RPM or Cutting
Feed is modifedycandfz are updated fz is based on the largest of the enabledtitg
Feeds).

9 Vc cutting speed, i.e. tangential speed at the tool OD;

i fzz feed/ tooth, i.e. size of the cutting bite / tool blade or flute;

1 ae working engagement, i.e. shape of the cut; may be disabled and replacédAly "
whenNot Applicablefor for Face Mill tools;




{ Kc: material constant; see tablés the documentation
(https:/iwww.sandvik.coromant.com/en
us/knowledge/milling/formulas_and_definitions/formulas).

Switches

Coolant On Coolant On Code 8

Coolant Off Code 9

| Spindle CW 3781
pInee Spindle RPM 160 S
[] Spindle CCW 0.0031
ae: [N/A [in]
[] Retum Trip " Ke: 1800.0
H Steps 11

Cycling Timpage the estimated average spindle Torque aramMer is displayed below the cycling time

Cutting torgue and power are based on the relations provided by Sandvik

Cycle Times
Right
Faca: 13.18 [a&c]
Flunge 5.40 [sec]
Retract: 27 [=ec]
Heturn: 13.585% [sac]
Flank 37.42 [aee]
Total/Flank: 27.42 [sac]
Indexing 16.63 [aes]
£ Elota: 11
Withdraw: 5.7 [smac]
Operation: 13.76 [min]

Custing fFead:

11.80 [in/min]

Flungs Fesd: 4.50 [in/minl
Rapid Hove Feed: 118.10 [in min]
Tool RPM: 1ed.00 =

Fower Regquired

4.21 [in~3)
.08 [in=3]
7.47 [sesl
16 [Hp]
.25 [1b—in)

13) For Spur/Helical gears, in the Geometry Summary EdRiar Geafunction buttons), the X Factor (i.e. the
Profile Shiffactor) can now be edited. This allows adjusting the X Factor to reach a target tooth thickness.

" Pinion [Ext. Spur-Helical] [Finishing][Nominal] Test-1-Ext.hyg - [mm] [dd.mm... 3]

| Blank |Curter |CLFlTEf Edge |Machlﬂ31 Cther |Opeﬁmng | Rim-Material | Bearngs | A4

2 in] @ [mm]

j (-3 152 A000
X Factor 0.5273

]<_

Generating Pitch Dia.
Tool Center Distance
Toath Crowning
Crowning Type
Crowning Order

Distance to Edge

80.350873
57278497
0.000000
Specified -
2 -

8.7500

[Apply H oK ”Cancel




In addition, whenever the Minor Diameter (iRoot Diameter) or Major Diameter (i.e. Outside Diameter) is
changed and theéApply button is clicked, the cutting blades are adjusted in order to produce the required

diameters.

" Pinion [Ext. Spur-Helical] [Finishing][Nominal] Test-1-Ext.hyg - [mm] [dd.mm... (523

B|aﬂk|0.rrter |Curta Edge | Machine | Other |Opeﬁmng | Rim-Material | Bearings | Al ]

Pinion [Finishing] - Ext. Spur-Helical Dl @ fom]
Misc
# Teeth 40 Pitch Diameter
Module 1.94000
Fart #
Tooth Blank
Tooth Hand Left Minor Diameter 76.1884 ] P
Face Width 35.0000 Major Dismeter 86.7774 Jl
Addendum Factor 11187 Addendum 3.1933
Dedendum Factor 17710 Dedendum 21013
Filet Factor 0.2500
Front Angle 0.0000
Back Angle 0.0000
[ Apply l \ QK Cancel

14) For Face gears (gear member only), the Fc.Xp, C.Xp and MD values are now displayed in the Blank Child
window. These are used to locate the pinion axis of rotation in reference to the Face Gear.

fzs00

15) INnCorrRERA a LJ I @ Y2RSXI FFTRRAGAZ2Y 27
used to define the CMM Nominal targ&NIMdisplay mode).

iKS

GeK{G1 ¢

Fdzy Ol A 2

For example, suppose the CMM Nominal target has been defined with +0.025 mm stock on each feattie sinc
targeted cut is roughing. When measuring, the requested stock will be accounted for. However, when importing
the CMM output into HYyGEARS, the CMM outputligayscompared to the nominal tooth, i.e. without any

stock.

3



,." HyGEARS V 4.0 (C) - E\VE\miniGears\12x52 Spiral Bevel\s13-31a.hyg [v:4.0.405.80-461]

;‘ HyGEARS V4.0 (C) - EAVB\miniGears\12%52 Spiral Bevel\s15-51a.hyg [v:4.0.405.80-461]

L

| Comparison error |

Fle Edt Graphics Misc  Window Display Page  Help Fle Edt Grephics Msc Vindow DisplayPage  Help
Fin Q@ L) Y £ % E B 8@ us tcaiea G Fin XA X s Y £ % B H 89 ue e Lea 6x
Fini Fini
\ vz || %" Meas.Surface - Pinion [Concave-OB] xrz ||| % Meas.Surface - Pinion [Concave-0B] [=]
Stat o HyGEARSV 40 (C) == Stat " HyGEARS V4.0 (©)
? g::;:::;?‘ﬁ Stock on the tocth flarks when : E::;:::ga[finﬁl Stock on the tooth flanks when
e
Gea Gea
Fini Fini
XYZ XYZ
Stat Stat
Thstk Heel Thétk Heel
Cor Cor
D-MC D-MC
RE. R.E.
%" Comp. Meas.-Sim. - Pin) =] @'m =]
ncp\zls - 1\- - 1\ _ \_ _ Concave o ] J\ _ -030\19 far 00020 (o ] —o.ols\gl_ \ _ \ | er nnnnnn o2 _ _ \ 7 J\ oo ff: ggungg
=] T — _ ~ fb: 00125 \ \ \ \ : -
LN —— 5 D s N L 1= n ¥ e e N v t=000m
Sumx e — — Cb; -0.0003 um. N— N !
Summ \|\V\v%2 \ _J\ J\_ Jl\ [ frumm \\\ \ . D"{ l\ tk: 00250 < m—
= . e AT WY A — 1553 P O . s SN
o= 00023 — iy F—— L =i e —— ——50m
mml g Top View  agma tmml g poog Tap View o | StOC

o T il —g - — —

3 —F —7 77 7 7 ¥ T 7 777 77 [Stoc
A 777 .. Yo| (A7 7 77 77 s
# 77 — 77 e 2 T 7 ] 7 7 7 caoom

EE I — e — y - e 001 09 = ”;ﬁ""i ”:7’-*—7’ / / / fh:-0.00.00

= DEE/IL 1,_’ [:7 f_— *—L _6470_0‘0/14 f3:-0.00.08 = o — — —= — — TTh00 fa: 0.00.01

— Convex-| 12 b anws
4 4
Finian [Finishing]/Th Err0.0554 [Marninal] [Meas. Surface | pinnomgsge5sumstk mes/] ] Pinion [Finishing]/Th.Ejr0 0025 [Norminal] [Meas.Surface : pinnormgageZ5urnstmes/1]

| NOcomparison errof

An error will therefore appear in the comparison because of the difference in stock between the nominal and
actual teeth, as is shown, left figure above. If the Stock used in defining the CMM Nominal is enterédeas
right figure above, then no error is generated. The Stock value is also shown in the gliggitafigure above.

16) In the Graphic Summary selection wind@Sunfunction button, it is now possibl® define whether the
Roughing machingettings are outputtear not. By default, this option is unselected.

g" Graphics Summary - s15-51a.hyg [mm] [deg]
Blark | TCA | LTCA | Gnds | WC Diive | WC Coast |

==

Blank Data

Tooth Loads

Strength calculations
Machine Settings - Pinion

——} [ Rough
Machine Settings - Gear
> ] Rough

Pinion Blank
Gear Blank

[F1 150 10300

(o [0 J[cwen |

17) In 1ISGL0300, load cycles can now be entered such as to estimate the cumulative damage caused by contact

and bending stresses.

Load cycles are entered as a seriepinfon Torque, pinion RPM and # Hours runtitde. to 20 values can be

entered.




& 15010300 - s15-51a.hyg [mrm] [deg]

Torque [Mm] RPM # Hours

#1 70 1000.00 200
#2 200 1500 25

#3 10 2000 15

#4 000 0.00 0.00
#5 000 0.00 0.00
#6 000 0.00 0.00
#7 000 0.00 0.00
#83 000 0.00 0.00
HI 0.00 0.00 0.00
#10 000 0.00 0.00

=X
Torque [Nm] RFM # Hours
#11 000 0.00 0.00
#12 000 0.00 0.00
H13 000 0.00 0.00
#14 000 0.00 0.00
#15 000 0.00 0.00
H16 000 0.00 0.00
#17 000 0.00 0.00
#18 000 0.00 0.00
H#19 000 0.00 0.00
#20 000 0.00 0.00
[ Import ” Clear “ Apply | [ OK ] l Cancel ]

Output gives the results for each load cycle, and the cumulative Contact and Bending damage at the end of the

document.

1551akvs |

Duplex Helical Pinion
Spread Blade Gear

OUTPUT - Contact

Spiral-Bevel / ISO-10300:2014 (Method B1)

OUTPUT - Bending

N

v factor for bending stress
ng damage

PINTON GEaR BINTON cEaR
3G TOOTE ROOT STRENGTH
ag zesiztance) [Zone of action for tooth zoot strengthl
. Tip tam] 3.4038 [zl
. Middle [am] 0.0000 ]
< . Boct Lam] -3.4038 =]
lime, Tip [m] [z ]
cenzact lime, Middle [sm] [ma]
cemtact lime, Root Cam] 2. (=]
1
contact line, Tip =1 B (2]
contacs line, Middle ] E3. ts] :
cenazt lins, Rese 21 B a1 :
Transverse lead fastor
Face load factor
Mid-sone factoz
Load shazing factes
[Sqes (B/mmz) |
1.0 1 1.1z00
o o 1.0057
1 1 1.0000
1 1 [mm] 0000
1 1 [mm] 2 8571
hazdeaing factor 1 1 [ma] 1.3827
acsor ] g [ma] 4555
17 geaz faceor ok 8 [mm] 1l1833
ection facter 2.3805
Lifs facter 5261
[tm] o
[REM] 1000
3] 200
1:pa]
1pa]
IMEa]
[MEa]
IMea]
£
Fitting damage
Tozque 2 [¥m]
e2d IREM]
[£3]
1Pa]
[MEa] 1
1pa] 3
IMEa] 1
[MEa] S

FGEARS VA0(C] | 97/2007- 23336 PM

TSO[0:15-5Tapdf [ |

s15-51ahyve |

Duplex Helical Pinion
Spread Blade Gear

Spiral-Bevel / ISO-10300:2014 (Method B1)

L~

OUTPUT - Contact

PINION GIZRR

OUTPUT - Bending

FINIOH

GEAR

Toxque 2
o=

ntact stzess

Safesy fa
Pitsing damage

Sum Pitting demage

taoth root stzess
actor for bending stress
g damage

Sum EBending damage

10000537, 8410

454248
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18) If the Network option has been purchased, and a user attempts to run HYyGEARS, a message notifying the
user that no license is available is displayed when all licenses are currently used; the IP addrsstafsiie

to log into HYGEARS is aflisplayed, such that one can ping this user to check for how long he will be busy with
HyGEARS.

HyGEARS V 4.0 (=]

i Py 1 No license available, [Check 10] - #Licences available/already in use:
! Y11

Current User192.171.1.68

Please check with your distributor,

19) When developing Cyclealloid gear setBPatfunction button),the cutting cycle is nhow seen asemicompleting
process andherefore, machine settings for both the IB and OB flanks are availBhie.also means that the Vertical
Positionof the Bearing Pattern on each tooth flank can be controlled individually.

ﬁ" Pinion [Spiral-Bevel] [Finishing][Mominal] 66809943400 11:47_m#6,4806.hyg - [.. @

‘ Blank | Cutter | Machine | Hi Order | Other |Opem1ing | Rim-Material | Bearings |.F\rbu| LN 2

4w B.Pattern Development - Gear Convex-IB @
Cutting Machine [Phocni] - 5 il @ fmm] BP Definttion | D-MStt fmm] | LTCA [ E/F | Prop. | Links |
/‘CDHCWBOE Convex-18 \ ean Point / Convex-|B Mean Poirt / Concave-OB
Radial Distance 184.72866 18272495 Horizontal Position 522 4 Horizortal Postion 525 %
Cutter Tilt 0.0000 0.0000 Wertical Position 50.0 % Vertical Position 500 %
Swivel Angle 0.0000 0.0000
Diff. in Radius / Convex-IB Diff. in Radius / Concave-OB
Offset 0.00000 0.00000 @ Fice @ Free
Machine Roct Angle 131726 13.1726 Fixed 30000  [mm] Fixed 30000  [mm]
Machine Center To Back 0.00000 0.00000
- Profile Crowning / Pinion Profile Crowning / Gear
Siiding Base -5.36527 -5.36527 @ Free @ Free
Rate of Roll 4.390069 4.390069  Fwed  0.0400  [mm] S Fxed 00450 ]
Cradle Angle K 50.2296 434454 J
Backlash
~ Free
@ Fed  0.161 [mm]

=S

Cancel

Apply [[Reset |[ Pt |[ oKk ][ Cancel |

20) When using theFile-> Save Asommand to save an existing gear set under a new narria a different folder
HyGEARS checks to see if the geometry is saved in a different folder and, if so, HyEpIEEARE Operations.filand
Processes.fillesfrom the origin folder tahe destiration folder.

21) Improvement in the stability of th&®emT function (Remove Tilt) where cutter tilt is replaced by a combination of
Ratio of Roll and Helical Motion in generated gear sets.

22) Addition of theDXHFunction button [optional] to theGeometrydisplay mode. The DXF function exports the different
aspects of theooth of the selected member:

E



1 the Tooth Section,
1 the Gap Section,
1 the 3D Tooth Model (with 1 td teeth).

The Tooth and Gap sections can be obtained:

1 atToe,
I atMid Facewidth,
i atHeel.

Furthermore, the Tooth and Gap sections can be obtained:

1 IntheTransverse plane, with the axial coordinate Z = 0

1 Inthe Transverse plane, with the actual axial coordinate Z,
1 Inthe Normal plane.

%" HyGEARS V 4.0 (C) - E\VB\miniGears\12x52 Spiral Bevel\s15-51a.hyg [w4.0.40580-461]
Fle Edt Graphics Misc  Window  Display Page  Help
Pin

L XA XN Fl ) LREE T v

Blank || # —Looth - Pinion [Convey-81

2ept || ] %" DXF Export - Pinion [mm] (=@ =]
Sele
STEP @ Transverse Z=0
' () Transverse Z<x0
@ Tooth Section ) MNomal
RemT ~
() Gap Section @ Toe
Gea () Mid Facewidth
? ) Heel
Blank
Desth () 3D Tooth Model q
Sele
OK C |
DXF
RemT

m" Blank - Pinion [Convex-1B] [Nominal]
—~r

23) Addition of Tip Chamfer tthe Blank definition. The Tip Chamfer value is assumed to bisect the tooth flank and
topland in equal parts to the given depth. It is ussalely for kinematic purposes, i.e. to determine how large the

chamfer should be in order to prevent tip to fillet inference, and therefore has no connection with any Operation in
5Axis mode.




" HyGEARS V 4.0 (C) - EAVB\miniGears\12x52 Spiral Bevel\s15-51a.hyg [v:4.0.405.80-461] - [Tooth - Pinion [Convex-IB]] [== =]

*

Fle Edt Grphics Msc Window Display Page  Help
in QX S Y f % B B &8 @ User TcA LTCA |Geomeiry Loads Steck CMM ComRE Machine

. Blank Definition - Pinion [mm] (5

010 o

4
[E=]

2754
[] Cropped 0D

0.000

_~‘ 41.000 |

f L2 0

NS [NUNM [CAPE[4:25 PM [3/7/20

24) When creating a New Geometry, the various gear types offered in HyGEARS are now displayed in an alphabetica
sorted list.

,;" MNew Geometry Definition - [mm] [dd.mm.ss] @
General | Cutter | Units
Names ...
Geometry Name Test-1-Spiral-Bevel
Directary EWEN
Geometry Source File SpirBevl lst D
Types ...
Geometry Type /...‘ al-Bevel \
Material Beveloid
&ns Coniflex
Finion Tooth Hand CurFace
Ex. Spur-Helical
Tooth Taper Face Elutch
Face Gear
Misc .. r;;'ingbone <
Qi
Power [Kw] / Torgue [N-m] Int. Spur-Helical
Pinii Involute Spline
ron Spees (PH
Mumber of Teeth [ Finion - Gear ] Spurved
Module/Pitch Diameter Straight Bevel (Generated)
Worm Gear
Gear Tooth Face Width Zerol
Shaft Angle
Depth Factor (Gear) 3530 SETMED
Addendum Factor (Gear) 0103 s
Clearance Factor 0125 0 150
[ Import ] [ Mext>> ] l Cancel ]

25) When creating a new Face Gear geometry, the desired Backlash is now offered as an input field, as shown below.




ﬁ" Mew Geometry Definition - [mm] [dd.mm.ss] @

neral || Cutter | Units
Names ...
Geometry Name Test-25-Face Gear
Directary EMWENL
Geometry Source File Facegearst D
Types ...
Geometry Type Face Gear -
Materal AlS1 4140 -
Pinion Tooth Hand Left -
Misc ...
Power [Kw] / Torgue [N-m] 375.00 223709
Pinion Speed (RPM) 1600.00
Number of Teeth [ Pinion - Gear ] 17 28
Module/Fitch Diameter 10.000000 4 2799559
Gear Tooth Face Width 42500
Pinion Offset o.
[ Bacldash 0.2500

[ Import ] [Next>> ” Cancel ]

If the entered Backlash is less or equal to zero, HyGEARS will use as is the giver(iXF&etafile Shift factorfor
the Gear member. If the entered Backlash is greater than zero, then HYyGEARS will adjust the XFactor for the Ge
member to reach thelesired Backlash.

26) IntheCorrw9 RA &L @ Y2RE@E | RRFOARYY 2Fdzii KBy ali2 GKS t AYyA:

,{' HyGEARS V 4.0 (C) - el\wb\zghkimos nd\
Fle Edt Graphics Misc Window
o
Fini
Y7 ﬁ" Meas.Surface - Pinion [Conca

XYZ Heel

R.E. %" Comp. Meas.-Sim. - Pinion

Thed 9 E hiNd@ngalls the CMM Nominal Format windpfigure belowwhereone can seledhe format in which
the currently loade CMM filewill be exported (can ba Nomiral or an actual CMM output file).




“" HyGEARS W 4.0 (C) - ewb\zg\kimos nd\hygears_exl5 - fm - |h - hypoidikimos_nd_
Fle — Edit Graphics Misc  Window  Display Page  Help
Sn- QY (s |9 LB EES
i
XYz %" Meas.Surface - Pinion [Concave-0B]
Bt ~L.‘
Stat
Thtk m" CMM Format Pinion EI@
Com _ _ _
e () Ram 300 () Hoeffler ZP350 () Leitz
= () Gear Bevel (k) ) MdM Metrosoft
= ©) Kingelnberg P ©) CDS
@ GAGE () Zeiss GPro
Gea
Xz G
Exqprt
Stat
ThStk
Com
D-MC
RE f&" Comp. Meas.-5im. - Pinion
| A AR Cancave-0B

This means than the coordinates of the currently loaded CMM file will be exported in the selected formati§GAGE
selectedin the figureabove), whatever the format the CMM cnlinates came in. Sire the tooth flank normal
vector at each point of the original CMM file are not conservaiften, they simply are not given mCMM output

file - HYGEARS will provide normal vector values based on the machine settings of theddigdth, Pinion or Gear.
Therefore, slight differences in normal vector components can be expected if there is a significant difference
between the digitized tooth and the CMM data. In practice, the noted differences in normal vector components are

at the 2" or 39 decimal, ancare therefore rather insignificant in effect.

27) Addition of theVH>>function to the TCA mode.

" HyGEARS V 4.0 (C) - E\VB\Tecnogear\S1000474-PhoenixTest-Oct2017\ Test Stefano 28 Mov 2017\s1000474.hyg [v:4.0.405.90-461] ol @ =]
Fle Edit Graphics Misc Window Display Page  Help
;in XA X Eae 25 [Iy é%é@@ UmLTCAGemtryLmd.sStm:k CMM Com-RE Machine
-ea
,.:‘ EBearing Pattern - Gear [Convex-IB] @ '," Full Model - Pinion8Gear [Convex-1B] =]
V-H Bearing Pattern - Gear [Cotwes-| B] [NoEr] [Finishing] mo=385 E=0.00 P=0.00 G=0.00 [rrn] B:0.088 [mim]A0.061 [deg ] | v
E/P
Cvx
HPts
o T -
+/- Heel Heel
Grid
BPat Gear Convex-|B Gear Concave-0OB
| ((VH3S = =
Noer ||* Ease Off Surface - Pinion [Concave-0B] | 28 || 4" Ease Off Surface - Pinion [Convex-IB] ||
Opt
Hoks Separagon [mmim] Separaon [rmrn]
NoDi *
mm
uRad
Noln
Thick .
i| 4 v
&= %" TCA - Pinion [Concave-0B] | 22 | |&™ TCA - Pinion [Convex-18] | 28 || & Path of Contact - Pinion&Gear [Convex-18] =]
Sum
Samm Clearances [mm]
3g8[uRad] agBluRad] P. Tos: 0.6344
GSum 0 - 1] — P. Heel: 0.7009
150 1 \ CGE HTEE. 0.5865
150 50 =00 _Heal: 05813
5= \
ﬁ' 760 . -600 -
‘ ‘::{ -1140 500 Ay
B \
=4 / \
4| as20 4/ 1200 )
/ \
1200 L1 L ! -1500 L
-1z 142 -144 111

NS [MUR [CAPE[7:20 AM [11/29/20




The VH>> function is used during Bearing Pattern Development to convert actual E, PVaddS€éttingsinto
machine settings changes used to produce the desired Bearing Pattefnk & | G2 AR& dzAAy 3 DfF ¢
Changes.

At the manufacturing stagef a gear set, it is common practice to use surface measurement to quantify the
difference between the theoretical tooth surfaces and those produced on actual machines, which requires the use
of a Coordinate Measurement Machine, or CMM.

When a CMM is not available, theH/test is used, where the pinion and gear members are operated under a light
load using marking compound to locate the Bearing Pattern on the tooth flank and modify the relative operating
positions of the pinion and geanember until the desired Bearing Pattern is obtained.

Once the E P G positions needed to produce the desired Bearing Pattern are found, they must be converted tc
actual pinion machine settings changes. The VH>> function is used to convert the E P Gf vhtu&H test into
actual machine settings.

As for Corrective Machine Settings, before calculating any VH>> machine settings changes, the Nominal Summa
must be defined. This is done by HYyGEARS upon confirmation by the user the first time the \¢Hime s&itings
changes algorithm is accessed (see figure below).

Once the Nominal Summary has been definedyEl->machine settings changes will be calculated in reference to
the defined Nominal.

HyGEARS V4.0 (C) - B.Pattern Development o4

9' [C02] The Nominal Summary has not been indentified yet !

Do you wish to consider the Current Geometry Summary, both in
Finishing and Roughing modes, as the Reference Nominal Summary
for this gear set 7

¥ES means that the Current Geometry Summary will become the
Reference Mominal Summary and that all future B.Pattern Development
will be calculated in reference to this Neminal Summary.

NGO wall prevent calculation of the B.Pattern Development since the
Mominal Geometry Summary must be defined beforehand.

The E P G values required for the VH>> function atered through the following/-H Settingsvindow, which
is displayed after the above confirmation has been done:

& V-H Settings - [mm] - Hypoid BMW_M3_8-38_... 3w
EPG

E: (Pinion Offset) 00000
P: (Pinion Axial)  0.0000 0.0000

G: (Gear Adal)  0.0000

| Apply ] Raset | OK. I Cancel

E



The E P G values and signs are as recorded on the VH tester, i.e.:

P+  when the Pinion moves away from the Xp
G+  when the Gear moves away from the Xp;
E+ when a LH Pinion goes up (the movement is considered on the Pinion).

In short, the VH>> algorithm uses the Nominal Summary to evaluate the differences between the theoretical
and actual (meaning under E, P andl@anges) Bearing Pattern location, and bases the modification of each
machine setting on the amount of change in Bearing Pattern position.

Each machine setting modification is then added to the latest Summary version in the history of the considered
pinion. It is therefore imperative that the geometry data file be saved on disk after VH>> machine settings
changes have been calculated and applied. HyGEARS automatically proposes to do so.

HyGEARS maintains a history of the different VH>> machine settiagges that were calculated for the
pinion, provided the geometry is saved after VH>> machine settings changes have been calculated and appliec
The Bearing Pattern Development History can be reset, or completely erased, using the Mai&diterReset
Beaing Pattern Historyunction.

Up to 7 VH>> machine settings changes steps are currently allowed in HyGEARS, which should be sufficient f

most applications.

Example:

A 9x37 RH spiral bevel gear set is being developed. The gear member is alreduyt differs from the
original design as shown belewand the pinion needs to be cut to mesh correctly with the gear.

oge@ [y,  [—p— oW 00511 ,
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| i —y 4 1"._ i "I‘. ".L‘ o 0L12%
o 5 Y % - h, \ Lo -0 W0E
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| l . 9 W \ \ . 4 Ch: -000TS
: - W 00 ' T \
; !
" B %Y B \
Tem Y ) ) ; ) )
o QELE R [ i -A0cEn
[rarr] OTE33 e TrEER
I 7 ! = 7 7 7
ey |
/ AP PR | ¢
I" - i i— Y Y A /] Y1 ee nooce
F r— ], 7 ¥ ;,.‘ A ‘] ]
_l}. g S & e} ] Ca 0000
i 7 7 7 . — , T e 01404
i 4 ! I e £ F i— - . fu: 00510
00753 P — i amELS
| Gear(Finishing Th.ET-02570 [Homina ||Meas furzce: torl 27 10T mesi]

The target contact patterns appear below:

E



| Bearing Pattern- Gear [Convex-1B] [MoEr] [Finishing] me=25& E=0.00 P=0.00 G=0.00 [mmm] B:0.141 [rnm]0.091 [deg.] |

-

Heel

Heel

Gear Concave-0OB Gear Convex-1B

Upon running the gear set on the VH tester with the design MD (mounting distance), the contact patterns
came out as show below, i.e Toe heavy on the gear convex flank, antbadrds Heel on the gear
concave flank:

i

In order to center the contagattern on the tester, the following E P G values were required, which yielded
the contact patterns shown below:

Concave Flank Convex Flank

9 E:-0.62 mm
 P: +0.70 mm
{ G:-0.35 mm

Concave Flank Convex Flank

Using the VH>> function, the above values were entered in HYGEARS, a hew pinion Sum oiateyiness
and used to cut the pinion, and the following contact patterns were obtained on the gear:

Concave Flank Convex Flank

E



Clearly, the contact patterns went where desired by the developer at S#etation.. The fact that the
gear member was not cut to target does affect the precision of the solution, but does not prevent obtaining

a good solution. Doing d'diteration yielded the following result:

Concave Flank Convex Flank

Here, what would be needed is to :

9 Revese Engineer the gear to the CMM data using the HyGIRARS8Nction,
91 develop the contact pattern by modifying the pinion machine settings using the Hy@P&RS
function,

9 use the HyGEAR&I>>function as explained above.

Doing so, the resultshown below are obtained after 1 iteration. Clearly, the results converge very quickly. A
2nd jteration could be applied in order to improve a bit more the contact pattern on the Concave flank.

Concave Flank Convex Flank

28) Addition of a 2¢ manufacturing method for Bevelbigears [externall].

Up toHYyGEARBuUIld 405.80, [external] Beveloid gears were based Bivated Worki.e. the work piece axis would
be pivoted by the specified pitch angle such that the tool would mava straight direction that would be at an
angle to the axis of the work.

From Build 405.90, figure below, tfdunging Toobption isalsooffered where the axis of the work is installed in the
machine as if cutting a spur gear, but the tool plunges pregjuely as the tool advances along the face width: in
effect, theProfile Shiffactor changes continuously as the tool moves along the face width.

ThePivoted Worlapproach produces a gear set which is slightlyamtjugate. In both caseRjvoted Workand

22




Plunging Toolthe helix and blades angles of the pinion are adjusted in order to center the Contact Pattern.

1;" Mew Geemetry Definitien - [mm] [dd.mm.ss] IEI
Names ...
Geometry Name Test-1-Beveloid [Ext]
Directory C\HyGEARS40Data"
Geometry Source File Beveloid Ist D
Types ..
Geometry Type Beveloid [Ex] -
Material AlSI 4140 -
Pinien Tooth Hand Ledt -
Cutting Method |~
— Pivated Work
Misc ... Plunging Tool !
Power [Kw] / Tongue [M-m] 2615 24558
Pinion Speed (RPM) 1000.00
MNumber of Teeth [Pinion - Gear] 15 1.000 | 19
Module/Pitch Diameter 1.750000 4 33.250
Gear Tooth Face Width 15.000 Input Plane
Number of Planets 0 @ Mormal Plane
Backlash 0.0020 (0) Transv. Plane
Shaft Angle 0.0000
Pitch Angle [Pinion - Gear] 6.0000 -6.0000
Offset 0.0000

In addition, the Pitch Angle of both the Pinion and Gear can now be entered such that both members, or only 1, car
be Beveloid, and came of same value but opposite signs such that the axes of the Pinion and Gear are //, as is shown
in the figure below.

-

Finally, a Shaft Angle arad Pinion Offsetan be imposed. For exampliggure below,the Pinion and Gear Pitch
Angles are respectivels6 and-6 deg, and a@ deg. Shaft Angle is imposethe resulting parts have // axes in one
plane (left, below), and non /xesin the perpendicular plane (right, below).




As another example, for the s® Pinion and Gear Pitch Angles and Shaft Atiigeleft gear sebelow has noPinion
Offset while the right gear sétas a 10mm Pinionf@et.

0 mmPinion Offset 10 mm Pinion Offset

29) Introduction of Internal Beveloidgears hew HyGEAR&ption] where either the Pinion, Gear or both can be
Beveloid, and cut either with Rivoted Worlor Plunging Todike external Beveloid gears.

For exampleleft figure below, the Pinion has-& deg. Pitch Angle while that of the Geatisdeg. Thend result is a

gear set with // axes where shifting the Pinion axially allows backlash coByatontrast, right figure below, both
the Pinion and Gear have the same Pitch Angle, and the result israsefe@ahere the axes are not //; however,
shiftingthe pinion axiallystill allows backlash control.







HyGEARSupdate 7 09 September 2019 - Build 406.00 - 463

1) HYyGEARS can now be used in German, thanks to the work of Dr. Ing. Joachim Thomas of Z&ed-ypoidzeg
hypoid.de) AlthoughHyGEARS is not entirely translated in German, it is substantially so, and this will improve as time
allows.

To change to German, click on the menu sequence-E@ibnfiguration to access the General data page and select
DeutschWhen the language has beemdified, HYGEARS must be restartednessage is displayed to that effect.

" Configuration HyGEARS V 4.0 (C) X

General Units  Fonts  Graphics Colors  Display

Bell Na w
Language w
Log File Francais
English
Num. Diff. Increment  Ja=ber= —

AutoSave Interval 1000
[Exve

Geometry Folder

Support Folder C:\Users\coosselica®\Documents \Hyl
Tool Folder |C:'-.User3'-ngosselica'-.Documents'-.I-h.'(l
Apply QK Cancel
HyGEARS WV 4.0 (C) *

The HyGEARS configuration has been accessed, HyGEARS
now needs to be restarted,

Please close HyGEARS and start a new session

2) For Hypoid pinions, the effective face width for the LTCA Bending Stress is now calculated slightly differently suct
Fad (2 LINRPRdzZOS NBadzZ Ga Y2NB O2yaraiasSyid 6A0GK Cx! Qa . S

3) For all supported gears, the calculation of the tooth form factor used for the bending stress has been reviewed to
be more general, and especially to be closer todhiginal Lewis Parabola.

In the following figure,

Nis the local tooth flank normal vear for one given position on the Path of Contact (BoC)

the green outline is the intersection between the plane in whiebtorN lies and the tooth itsejf

at the given position along the PoEpCnis the tooth thickness on the green outline

vwWectorN is extended until it crosses the center of the tooth;

the Lewis Parabol@yellow dashed line below$ then calculated from this position, i.e. it is centered at the
upper end of dimensioh (in red) and is tangent to the fillet wheEpBasdouches the fillet contour.

I dimensionxis an intermediate value used in the calculation of the tooth form factor.

=A =4 4 =4 =9
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Tooth contou

Lewis Parabol

O NS
\d

Normal Vecto

4) In the Strength Calculation of the GSumm output, @O TH LOADSBw have either a + arsign in order to be
consistent with the KISSSoft output

1.;‘ Graphics Summary - rr-2-12-37.special_analysis.hyg [mm] [deg] X
TCA  LTCA Grds WC Drive WC Coast

Blank Data

Pinion Blank
Tooth Loads o Bl Strength Calculations
ear olan

Strength calculations

Machine Settings - Pinion
1 Rough

Machine Settings - Gear [] 150 10300 PINION GEAR
[ Rough

Pinion Driving Side

Aoy Cancel




5) In the Strength Calculation of the GSurndz(i LJdz(i = | RRA G A 2 y¢. 2 T SIRK 2 ya dwohCedlw 9[bh 19t
where the REFERENCE angles are the pressure and spiral angles that are either cetanaddew Geometry is
created, or else obtained when importing from a KIMoS GteasorSpa file.

+27519.40
+6093.99
-18681.44

on Convex-IB H
T Load [H] : +27519.40
Axi ad N +15303.24
Radial Load N 11545.25

6) In Machine mode, Wen accessingAxisthrough the [S5Axis] button, HyGEARS now

1 maximizes the display Childindow for the selected member, pinion or gear, and
1 disables the function buttons for the neselected member, gear or pinion,

such as tajive more display areandavoid clicking on a wrong buttonorinthenénStf SOG SR YSYo6 SN A&
whence HYGEARS will exit the current 5Axis sedalban the 5Axis window is exited, the Child Window returns to its
normal 2 Child Windowtate.

Fle Edt Grphios Msc Wndow DeplayPage Heb S Shxs CnC - Pimion [Finishing] 1x30Coniflex hyg - [mm] *
Pin a¢ Q e A2 0 2 @ @ N 8 <® User| Machine/Tool Cycle Cycling Time/Power Aor Conflex Operation Process
>SC
o Cuttingll  Machine Selection Cuiting Tool
3 fois CnlC
Anim @ ol Coniflex Cutter
O 4 A6sCnC
] © 5 Axis CnC "BL” [Type M] WE=T
NoTg O 5 Auis CnC "AL" [Type P]
. O 5 Axis CnC "A-B" [Type P ] End bl
O 5 Axis CnC "B-A" TType T]
@ Specific Machine [0 gl i
[ Probe [CMM]
New || Edt || Delete || Lt
Compensation Display
Apex Location 0.0000 [ Display Machine Head
Fonmifies [ Display Abor
0.0000 [ Display T Table
Machining Tolerance  [0.0127 L] Display Target Grd
Right 0 Display Tool Path
#Pis (@ Tool Center Poirt [TCP]
Opp O #bs
solute
(O Diferential
mm
o Chk Wk 0
Sumx. save || Ouput o [ am |[ ok ][ cance
Summ
GSum
=
=
AN
L
o- 0.0/R: 35.11 DXw: -14.6562240 Yw: 334108989 /Zw. 290993069/ Nx. 02832337/ Ny. 05552399/ Nz 0.7619766 56 -22.9022458, 0.2891614, 6.5680550 |
INS _[NURM [CAPE 6:24 PM [2019-09-

7) In 5Axis, for CoSIMT tools, the Body Dimensions are now accessed from a different window through the Body
5AYSyaArzya wXe o0 dAodyDyjfriensions inculle2 6y 06 Sft 24

Arbor Diameter;
Tool Length;
Number of Blades;
Body Outside Angle;

=A =8 =4 =




1 Bodylnside Angle.

The 2 last values were previously taken as being the same as the Outside Angle and Included Angle; they are now
variables that can be changed to suit a specific CoSIMT body geometry.

ting Machif 4~ 5xis CnC - Pinion [Finishing] 11x30Coniflex.hyg - [mm] X

Machine/Tool Cycle Metrics Cycing Time/Power Abor  CoSIMT  Operation Process  Stock
e Edt Grphics Msc Vindow DiplayPage Help

Pin QA (w2 K25 [ AN &1 @ User TCA LTCA G“* CoSIMT Details Name [1000D-30degindl | [1000D-30degincl | |

B U Clear | Save | Delete | DXF =

Cutting Machine Cn [Haas H
Hee TLUD: [0 —
Anim
Out. Dismeter 700 0000 s
Dia. 0B 55,6294 e R
(Crad - "1000D-30deginel” [mm)] X | Dae B ea,
fok Pw.0 20170 % |
Ll Abor Diameter P \idih 25000 ¢/
Edge Rad 02500 -
Taol Length 20000 ek o
Outside Angle 15.0000 [eaen o |
Number of Bades 12 N =
ncluded Andle 0000
Body Outside Angle 15,000 Edge Length 6.0000 "l
Body Inside Angie Edoe Lengthin Use 25000
QOutside R. Curv 0.0000 * Icluded Angle
Curv 0.0000
Body Dimensions ==—— [pwian
Right
#Pts
-
S o]
o
Dec ok || Cancel Save || Ouput || Apply |+ || Amm || Ok || Cancel
‘ g 02

8)LY p! EA&Z Al A& y2¢ LRaarotsS (2 asStSOG GKS aw20] a
flank, it is simply requiredd make the opposite flank a8®Nonet. In this case, the movement will be only on the
selected flank.

MM E: H. e o - .
=
L " 5Axis CnC - Pinion [Finishing] 11x30Ceniflex.hyg - [mm] X
Fle E
B Machine/Tool §CYS | Metrics Cycling Time/Power Abor  CoSIMT Operation  Process Stock
E Loads Stock CMM Corr-RE
->5C Format Feed | —
Tee Output Sack Read. S ~840D] Pinion [Fini shing][Norminal] - Right
- [ Use Actual Tocth 4 Steps
[ C5V Fomnt
Shxis [ Line Numbers
Crad [ Include Operation Swiches R te
NeTg Include Shot Header GRS
Prim [ Include Start Positions Moving Contact Pt~ [[] — Over Run
[ Explicit Indexing Constart DRadios [ o
No Comments Roughing (]
[] Coordinates Only
Work Coordinates ! Indexing Sequence
[ Traori (Siemens) Skip # Start Gap
Mimor ] End Gap
Cutting Cycle
s Right
I e —y
s | -5 Toe (O Toe > Heel > Toe
O Filet-Root 10.00 O Heel -> Toe > Heel O Heel -> Toe -> Heel
Right ® Tooth Flank Tool Pivet 0. O Toe > Heel ) Toe > Heel
= () Combined (O Heel -> Toe () Heel -» Tos
HPts L= () 1BOB OSh
ape-Toe g 5
Opp O 1BOBOShapeteel [ O OBB OShape-Hed
O Rock Me [babe] @® Rock Me [babe]
— O Plunge Generation )
— O VCut Toe-Heel O VCut Heel Toe
_— Save | Output oo || A | ok || cancel
Summ
GSum
=
=

f N



%" Sfais CnC - Gear [Finishing] 66813732000 14x44_mé.hyg - [mm] X

Machine/Tool Cycle Metrics Cycling Time/Power Abor  Ball Ml Operation  Process  Stock

Processes
Name [66811232800_Rou_L | [65811232800_Rou_L |
ID#: 6001 ] Intemal Subrovtine
5 = | : = || No Comments
ave ete mport umm utput T EI
Available Operations & || = | Process Content HIE S
FG_C_BM_Fin_CC_THT_0-59/60_D4 » | |FG_C_EM_R_C5I_11-11/20_D10_B-
FG_C_BM_Fin_CC_THT_0-55/60_D4_B- FG_C_BM_R_CC_0-0/24_D12_B-
FG_C_BM Fin CC_THT 0-59/60 D4 B+ FG_C_BM_R_CC_1-14/23 D12 B-
FG_C_BM_Fin_CC_THT_0-75/77_D5 FG_C_BM_R_CC_17-24/30_D8_B-
FG_C_BM_Fin_CC_THT_0-75/77_D5_B- FG_C_BM_R_CC_27-29/34 D6 B-
FG_C_BM_Fin_CC_THT_0-75/77_D5_B+ FG_C_BM_R_CC_32-37/38_D5 B-
FG_C_BM_Fin_CC_THT_0-97/95_D3_B- FG_C_EM_Ch_Tip-0.25_D19_B-
FG_C_BM_Fin_CC_THT_0-97/95_D5_B- FG_C_EM_Ch_Heel-0.5_D6_B-
FG_C_BM_R_CC_0-0-20_D10 FG_C_EM_Ch_Toe-0.5_D6_B-
FG_C_BM_R_CC_0H)/20_D10_B-
FG_C_BM_R_CC_0-0-20_D10_B+
FG_C_BM_R_CC_1-9/20_D10
FG_C_BM_R_CC_1-9/20_D10_B-
FG_C_BM_R_CC_1-5/20 D10 B+
FG_C_BM_R_CC_18-23/30_D5_B-
FG_C_BM_R_CC_18-24/30_D5
FG_C_BM_R_CC_18-24/30_D5_B-
FG_C_BM_R_CC_18-24/30_D5_B+
FG_C_BM_R_CC_33-39/40_D3 B-
FG_C_BM_R_CC_33-35/40_D4
FG_C_BM_R_CC_33-39/40_D4_B-
FG_C_BM_R_CC_33-35/40_D4 B+
FG_C_BM_R_CC_33-40/40_D4 v

Save Output +/- Anim Ok Cancel

%" Part Program for: Gear [Finishing] BMW_M3_Rad_li_V1-2. — O b

File  Edit

;PROC €001 V4 ~

; PROGEAM NAME H
;PROGRAM DATE i 12-04-2018 / 08:05:02

s SUMMARY VERSION : [Nominall]
;TOOL ID 1

;TOOL DIAMETER : 2.54[mm]
;TOOL LENGTH : 18.75[mm]

LOCATION : 100.000 [mm]

DEF INT TOTAL_TEETH = 49 w
£ >

11) In 5Axisall theCnC cycles are now enabled when roughing with a CoSIMT.

9) In5AXxis, Process tab, it is now possible to eiee the Apex Location imposed in individual Operations of a given
Process by entering the desired value in the Apex Loc. field, as shown Wéiewthe Process is savelistvalue is
saved suclas to ke available the next time the same Process is used.

10) In 5Axis, the Short Header now includes the Apex Location entry such as to allow the engineer/operator ensure
Operations within a Process all use timerectvalue.




%" SAxis CniC - Pinion [Finishing] 11x30Ceniflex.hyg - [mm] e
Machine/Tool Cycle  Metrics  Cycling Time/Power Abor  CoSIMT - Operation  Process  Stock

Output Format Stock-Feed
Reqd. Actual
[ Use Actual Toath # Steps

] CSV Format St L] Steps
0 End
[ Line Mumbers - L Tat.Pts

#F idth P
[ Include Operation Switches et s

Include Short Header Hetian e
[1 Include Start Postions — Over Run 0.0000
[ Explicit Indexing Constant D-Radius :
No Comments Roughing ﬂ{ -
[] Coordinates Only Rough Stock |0.100
Work Coordinates Clearance [mm] | Indexing Sequence
[] Traori (Siemens) Toe |2 Skip # - Start Gap |1
Heel |2 Mimor ] EndGap |19
Cutting Cycle -
/Leﬂ Right \
() None ® MNone
Flank by Flank
@ Flenk by Fien (O Toe -> Heel - Toe (O Toe -> Heel > Toe
O Filet-Root 10.00 O Heel -> Toe -> Heel (O Heel -> Toe -> Heel
(® Tooth Flank Tool Pivet|0.000 () Toe -» Heel (O Toe - Heel
() Combined 0 I;] () Heel -> Toe O Heel - Toe
) (O IBOB OShape-Toe (O OB-B OShape-Toe
© Chamfer Tool Side |pepth (0,000 || O 1B-0B OShapeHesl () OB-B OShaps-Heel
0.000 (®) Center Slat () MuttiPass
(O Plunge Center Slot

Save Output +/- Anim Ok Cancel

12) In 5Axis, addition of the Feed Rabethe Haas Horizon negenerated cycleutput where the plunging rate is
therefore controlled.

%" Part Program for : Gear [Finishing] BMW_M3_Rad_li_V1-2.HyG — O e
File  Edit
[fOOL EATH/Tooth# 0, TOOL,MILL v ~

TLDATA/MILL,76.7872582,0.0000000,75.0000000,0.0000000,0.0000000
M5Y¥5/0.0000000,0.0000000,0.0000000,0.0000000,-1.0000000,0.0000000,1.0000000,0. O‘Wi
£% centerline and contact point

PAINT/PATH

PAINT/SPEED, 10

PAINT/COLOR, 31

=P |FEDRAT/1.0000000

0TO/22.9528875,76.5103932, -37.3700838,0.923487¢6,0.0000000, 0. 3836283

e}y |FEEDRAT/1.0000000

0TO/2.5156845,76.5103932,-28.8802140,0.923487¢6,0.0000000, -0.3836283

=—————p |FEEDRAT/0.5000000

GOTO/-3.0266079,76.5103932, -26.5778764,0.9234876,0.0000000, —0.3836283

=) |FEEDRAT/0.2500000
GOTO/-2.6802146,76.5103932,-26.7217725,0.9234876,0.0000000, 0. 3836283

=P |FEEDRAT/0.1500000
OTO/-4.7585742,76.5103932, -25. 85839559, 0. 9234876, 0.0000000, 0. 3836283
PAINT/SPEED, 10

PAINT/TOOL, NOMCRE

END-OF-PATH

. i . N

13) In 5Axis, slight modification to tHeeturn Trip to give a more predictatgath when in Work coordinatethe

retracted tool position at the end and beginning of the cutting cycle are used to establish start and end positions of the
tool; the axial location of the tool ihen interpolatedinearly over the requested # Steps in the Return, B when
reaching the start position, the other coordinates and angles are imposed.




14) In 5Axis, the Process summaf$umm] function buttorg now adds the Feeds used for the cutting cycle.

4" Summary - CnC Process 66813714000 Rou L — [m] *

File  Edit
PROCESS: XEEX :

14x44_mé.hyg [mm] . -

Seq# 1 2 3 4 5 [
OpID 6001 6001 6001 6001 6001 6001
Cpllame
Machine
Target Corkined Corkined Corkined Corkined Combined Combined
Tool EndM BallM BallM BallM BallM BallM
Dlen N/L H/L H/L H/L H/R H/R
ToolNams JHPS93080D2C.0Z4-5SIRA JHST0100-TRIBON JHST0100-TRIBON JHATO0S50-TRIBON JHSTO00S50-TRIBON JHATO0S0-TRIBON
ToolID 1 1 1 1 1 1

.. in Op 1 1 1 1 1 1
Dia §.0000 10.0000 10.0000 §.0000 §.0000 8.0000
EpxLoc 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
#5Teps 20 20 20 20 30 40
Start 11 o 1 Bl 1z 33
End 11 a 9 12 23 3%
ToeClr 1z2.000 12.000 12.000 11.000 10.000 g.000
HeelClr 10.000 10.000 10.000 10.000 &.000 &.000

Gaps 1-»44 1-»44 1-»44 1-»44 1-»44 1-»44

Est.Tims 1.41 H

15) In 5Axis, the [Sayéutton has been added to the action buttons at the bottom of the 5Axis window. The [Save]
button saves the current Operation and eliminates the need to always go back to the Operations page to be able to save
any change made on another page.

%" Shxis CniC - Gear [Finishing] 66813738000 14x44_m6.hyg - [mm] e

Machine/Tool Cycle  Metics Cycling Time/Power Abor ~ Ball Mil  Operation  Process  Stock

Output Format Stock-Feed
Reqd. Sugg. Actual
[ Use Actual Tooth 4 Steps = O s
S EiS\u’ ;onn:t # Bottomland Pts End m Tat Pts
ne Mumbers
#F idth Pt
[ Include Operation Switches acew! s Bottom Up ]
Retract Factor

Include Short Header
Include Start Positions
[ Explicit Indexing

[ No Comments

[] Coordinates Only

Moving Contact Pt [ — Owver

Roughing

Filet Stock  [0.000
Flank Stock |0.000

Work Coordinates Clearance [mm] | Indexing Sequence
[ Traori (Siemens) Toe  (8.000 Skip # Start Gap
Haas Horizon Heel [2.000 Mirr []  EndGap [g1 |
Cutting Cycle .
o) Left Right
© P b O e O e
(@ Toe -> Heel -> Toe (® Toe -> Heel -> Toe
() Fillet-Root Toal Tit -m (O Heel -> Toe -> Heel (O Heel -> Toe -> Heel
(O) Tooth Flank Tl Bt (O Toe -> Heel () Toe -» Heel
(® Combined = (O Heel -> Toe O Heel -> Toe

(O) IB-OB OShape-Toe

Chamfer Tool Side | pepth (0,000 () |B-0B OShape-Heel
D et e ot [oo0p_| O Pk Mokl
O Chanfer Heel  |” —y

Saves the current Operation

(C) OB-IB OShape-Toe
() OB-IB OShape-Hesl

— | Save Output | Apply I +- Anim Ok Cancel

16) In 5Axis, when using the MultiPass cutting cycle, the curiefit i S LI & ddrefidRled to the coordinates,
along with the # of passes required for the considered Step level. For example, figure below, the current Step level is




given as$tpl/9], which means there are a total 8fteps considered, and the tool is at Step 1; the current Pass # is
given asRassl/6} which means there ar@passes required at Step 1, and the tool is currently at Pass 1.

Cutting Machine CnC DG 65 - 3400 ] Finion [Finishing][Nominal] - Right

q 101 /R:-20 02 Xw: -38 51792 w: 4101550 [Fw: -12 43756 JA° 104 326168 /C: 46 925035 [Stp 1/9] {Pass 1/6}

17) In 5Axis, when a requested tool is not found, a warning message is displayed where the missing tool name is given,
shown below.

HyGEARS V 4.0 (C) >

The requested tool 4mm_REX_FIN is not found in the list.

Please double check,

In addition, in a Process Summ or in the Short Headed#WRONG TOOL NAMHitring replaces the requested tool
name.

E



% Program for : Gear-Mill - O X
File  Edit
‘:PROC MATINEO ; Start Process MATINe&O :: V4 ~
; PROCESS NAME : Gear-Mill
: PROCESS DATE : 12-05-2018 / 17:39:39
; SUMMARY VERSION : [Nominal]
; TCOLS IN USE : #1 4mm REX RGH [ID: 4MM 0.5R_EM RGH OpName: 1-MPass 4EM [1-5/9]]
#2 4mm REX RGH [ID: 4MM O.S5R EM RGH OpName: 3-CS5lot Fillet 4EM [0-5/5]11
e e S e B il 1 1 P oS = TN W~ e 2 = -1 A e W 0 3 |
_—>[ H #4 !WRONG TCOOL MAME! [ID: 4MM O.SR EM FIN OpName: 5-THT Flank 4EM [0-5/5]] ]
; Date / Time : 2018-12-05 / 5:39:39 FM
: General Units : [in] [dd.mm.ss]
; Cutter Units : [im]
; Prepared by : Claude Gosselin
R T g . A n oanc on acn

18) In 5Axis, for CoSIMT tools, HyGEARS now offers the Plunge Generation cutting cycles, one for each flank. Plun
Generation moves the CoSIMT from Tip to Fillet along the profile of the tooth at the regupesition along the
tooth flank.

As before, the tooth flank is subdivided iasposedo & (G KS a1 CIFOSSARGK t 1aé¢T K2g¢
possible to instruct HYGEARS to start and finish at specific locations, such that the same plungeiogenerat
movement used for Coniflex gears can be used with CoSIMT tools.

"
s§ Shxis CnC - Pinion [Finishing] 11x30Coniflechyg - [mm] X
-
»
Fle FEdi Graphics Msc Window DisplayPage  Help Machine/Tool  Cycle  Metrics  Cycling Time/Power Abor  CoSIMT  Operation  Process  Stock
Pn R X 2 s P £ XE B & @ Usr TCA LTCA Geomeiry Lq  Output Format Stock-Feed
->5C | —
o~ Tutting Machine CnC [DMGE5- 5400 Py L Use Actual Tocth # Steps ~
= ] CSV Format
Anim [ Line Mumbers
# Facewidth Pt
[ Include Cperation Switches acewietn s
Crd Include Shart Header Rt et
NoTg [ Include Start Positians Moving Contact Pt . v
Prm [ Explict Indexing Constant D-Radius [ ]
Finish Stock
No Comments Roughing ] { e [HDD
[ Coordinates Orly L
Work Coordinates Clearance [mm] | Indexing Sequence
[ Traori (Siemens) Toe [0.000 Skip # Start Gap
Heel (0.000 Mmor []  EndGap
Cutting Cycle
Left Richt
@ Siot by Slot =
O Flank by lark @ G e
(O Toe -> Hesl > Toe (O Toe ->Hesl > Tos
10.00 (O Heel -> Toe -> Hesl (O Heel -> Toe -> Hesl
(®) Tooth Flank Tool Pivet|0.000 O Toe -> Heel O Toe > Hesl
- O O Heel > Tos O Heel > Tos
g ) 1B-0B OShape-Toe ) DB4B OShape-Toe
HPts O Chanfer Tool Side ) 1B-OB OShape-Hesl ) OB-1B OShape-Hes!
Opp T Hock Ne [babe,
@ Plunge Generation @ Plunge Generation
(O \VCut Toed (2 VCut Heel-Tc
™ Leel e
Dec
Save || Output o Anim ok || cancel
SumX
Summ ]
GSum
8
B
=
q- 101 /R -20.02 /Xw. 3852002 Ivw. 41.01236 /Zw: -12 43866 /A: -104 326770 /C: 46030320 [Stp 1/9] | v
< >
INS[NUK [CAPE B:08 PM [2018-08

For example, figure below, thteoth is subdivided in 7 points (# Facewidth Pts); Start and End points are 4, and
therefore, the path will be in the center of the tooth (red arrowpeland Heel clearances have conveniently been
set to zero such that the location of the tool path is not affected.




#° HyGEARSV 4.0

(C) - EAVE\Haas\11x30- Coniflex-Spirotec\11x30Coniflex.hyg [v:4.0.405.90-462] - [Cutting Machine]
" " Sfuds CnC - Pinion [Finishing] 11x30Coniflex.hyg - [mm] %
[ x
Fle Edt Grpries  Msc  Window  DisplayPage  Help Machine/Tool Cycle  Metics Cycing Tme/Power Amor CoSIMT Operation Process Stock
fn QX R QL RYE E E D Usr TCA LTCA Geometry Output Format StockFeed — I
>8C ug usl |
Cutting Machine CnC [DMG@65-8400] pin| L] Use Actual Tooth ﬁSteps [5] — Stat [1 1 ~
HTee [ C5v Fomat nd P El o E -
—— [ Line Numbers - 2
Shus [ Include Operation Switches [REiin - Start
Crad Include Short Header = o e
NoTg [ Include Start Postions Moving Contact Pt~ [ —
Prim [ Explicit Indexing Constant D-Radius
Finish Stock
No Comments Roughin O { " .° pro ]
[ Coordinates Orly 100
Work Coordinates Clearance [mm] | Indexing Sequence
[ Treeri (3 Toe Siip # Sttt Gap.
=3 Horizon Heel [0.000 | Mimor ] EndGap [1 |
Cutting Cycle
Siot by S0 Left Right
. () None (® None
® Flank by Flark O Toe > Heel -> Tos O Toe - Heel > Tos
Fillt-Ro Tool Tt 1000 | QO Heel>Toe>Heel O Heel - Toe > Heel
@ Tooth Flank Tool Pivet|0.000 O Toe -> Heel O Toe > Heel
— Combined D O Heel > Toe O Heel > Toe
- O 1808 OShape Toe O 0B-1B OShape-Toe
HPts O Chamfer Tool Side |- 0.000 O 0B \EOShape Heel
- d +n 0000 [ O Rock Me pabel
voon | © Punge Generation © Plunge Generaton
— ) \Cit Toe-Heel O VCut Heel-Toe
Dec -
Save || Output +f- Anim Ok || Cancel
Sumx
Summ
GSum

<

fa

a0 10.3/R: 20.53 fAw: 3939243 /Yw: 40.79063 Zw: -11.15069 /A: -75.719342 /C. -47 436877 [Stp 1/9]

[INS_[NUKM [CAPE[6:19 PM [2013-09-

I3
>

19) Introduction of a limited Math Expression interpreter to allow simple math operations in input fields. For

SEF

YL ST A

A a

w

az2zyYySiayvysSa

NXB lj dzA NB R

a2

RR 2 NJ

7

adzo G NI OF

AYONBI aSR 0¢& «prebspthisTas 21.8 10 @Hictv@.5 issaddeds NJ
-h" Pinion [Coniflex] [Finishing][Mominal] 11x30Ceniflex.hyg - [mm] [D.dec] x a“" Pinion [Coniflex] [Finishing][Mominal] 11x30Coniflex.hyg - [mm] [D.dec] *
Blank Cutter Machine Other Operating Rim-Material Bearngs Arbor  Links Blank Cutter Machine Other Operating Rim-Material Bearngs Aor  Links
Qinl @ mm] Qi @ mm]
Poirt Diameter 1300000 Paint Diameter ——forone
Blade Angle [_21 30.00+0.5 Elade-fng) P 22,0000
Cutter Tit o Cutter Titt TII
Foint Width 1.0160 Point Width 1.0160
Blade Edge Radius [ Forged 0.2540 Blade Edge Radius ] Forged 0.2540
Cutter Edge Straight Cutter Edge Straight
Radius of circular edge 0.0000 Radius of circular edge 0.0000
Reference Height 0.0000 Reference Height 0.0000
Dish Angle (Beta) 1.0000 Dish Angle (Beta) 1.0000
Back Angle 24 0000 Back Angle 24.0000
Blade Thickness 10.0000 Blade Thickness 10.0000
Apply QK Cancel Apply QK Cancel

Some basic rules to follow:

=

For DDMMSS angles, the SS portion must have 2 digits; for example, 3.05.03 is Ok; 3.05.3 is not;
The + * / operators are supported,;
The operator +* / must be followed by avalue; if the integer portion of the value is less than 1, then a 0
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91 operations within parenthesis are not accepted; for example, 5.2 + 0.5is Ok; 5.2 + (0.5 * 2) is not;
f Only12 LISNI GA2y G  GAYST F2NJ SEFYLX S apdubnodpé A

20) In CorrRE mode, for the [Corr] and [RE] function buttons applied to generated-bpiral and hypoid gears, the
Helical Motion is how used as an additional degree of freedwoohtrol tooth bias (or warping) if, and only if, the
reference machine used is of Phoenix type. This allows for much better control of tooth warping sometimes found in
Spreadblade teeth.

21) In CoreRE mode, for the [Corr] and [RE] functibilzi 1 2 y 4> A G A& y2¢ LlaaAiofsS G2
the bottom of the CMM grid. When undercutting is present at the bottom of the tooth, or if the bottom line of the
measurement grid is near the fillet line, divergence can occur when HR&EAooking for the solution. When

divergence occurs, the results displayedsaneen clearly show that something is not correct, and the cause is usually
because the bottom line of the CMM grid is too close to the Fillet line. In such a case, HyGE#RSIddo drop, 1, 2, 3
lines at the bottom of the grid, such as to use the lines which are further away from the Fillet.

Bydefault, this value is set to @;cannot exceed N2, where N is the number of lines / flank in the CMM gsiath that at
leag 2 CMM grid lines are always conserved.

%" Reverse Engineering Pinion - [Finishing] X

Tolerance Order  Machine Links

Cutting Changes Order Tooth Flank Selection
O Con0B Al
[-] Spiral Angle
o i [7] Preceirs fnnle
O 2nd ® ConOB+C{ #linesto drop from bettom of CMM grid
[] Middle Row Drop @ botton: T O TTICRTTESS
[ Middle Column

# lterations Machine

Max. # teratio Phoenix

Auto Damping [ Maintain Poirt Width
[] Recalc Jacobian each heration [] Mairtain Tooth Thickness
Mairtain Tooth Depth

Apply Reset 0K Cancel

22) In CorrFRE modeintroduction of a new criterion to Correct / RE the tooth flanks: Twist. Twist is defined as the
curvature along the diagonal from (figure below)

1. Concave FlankToe Tip to Heel Bottom
2. Convex Flank: Toe Bottom to Heel Tip

The Ct value in the figure below gives the calculated amount of Twist

E



-0.0035

Concave-OB

-0.0191

T e — Jk\__b_;é\
e s e e N
\r——\\r \T & Jﬁ, _E_ Aq__\ orooMy

Toe 00308 — — _lw___;qoan
S s ey i
i 1 e i s s M S R
/[ — j;—— /r /_ / / V V’ |/ ca:-0.0014

e i A

Convex-IB -0.0419

| Gear[Finishing)/Th.Err0.2080 [Mominal] [Meas. Surface : results-g-s1000451-2018911902 ten /] |

For examplefigure below, selecting™ Order with Crowning, the following result is obtained for RE; one can see that
along the diagonals, some significant curvature remains.

Auto Damping [ Mairtain Point Width

-
v L L
Ri E Gear - [Finish K cave- ——
i Reverse Engineering Gear - [Finishing] ogpz__ Cancave DB_f__r—f——_Tf__- D.li1\62 R
Tolerance  Order  Machine Comection [nm] Expected Stats Emors  Links \r % . _:x o S T § \ k,’}"v____,xé_ fh._g.m 02
¥ ) \\_‘ = P \, Ca: -0.0008
Cutting Changes Order Tooth Aank Selection ——— —- L — Ch: -0.0078
N Ct: -0.0107
O CxlB Al [12/60] - = = _
Spiral Angle T \u— - - ‘{‘}r \ ! ; \\_ X
O O Cen0B o¢ 0.0032 o1l
Pressure Angle [ram] Top View
® 2nd (® Cvx-IB + ConOB Trh e 00056 goint
[ Middle Row Tooth Thickness :
Drop @ bettom: .
] Middle Column e om: [0 ] [ Bas Cc; Eﬂégi
# herations Machine Crowning /L / ’gff / / f / /}' Ca:-0.0013
Profile R
Max. # teratio Pt e fhe 0.00.03
Toeni [ Twist ilt’ 7 ,f[_ / / / /l / Fa, -0.00.02
0.0 L Convex-IB TEH

[[] Recalc Jacobian each keration [[] Mairtain Tooth Thickness

Gear [Finishing]/Th.Err0.0006 [Morminal] [Meas.Surface : results-g-s1000451-2018911922 teo0/1] [Forsard]

Mairtain Tooth Depth =

Ppply Reset Prirt oK Cancel

By coritrast, adding Twist to the selection yields the following result where it is clear that the curvature along the

diagonals has beesdmost entirelyeliminated.

P

4" Reverse Engineering Gear - [Finishing] X

Tolerance Order  Machine Comection [nm] Expected Stats  Emors  Links

Cutting Changes Order Tooth Flank Selection
O CuxB Al
Spiral Angle
O O Con0B Pressure Angle
(® 2nd ®) Cwx-IB +Con-0B Tooth Taper
[] Middle Row Tooth Thickness
Drop @ bottom:
[] Middle Column rop @botiom: [0_| [ Bias
# lerations Machine Crowning
Profile
Max. # lteratio Phoenix Twist

Auto Damping [ Maintain Point Width

quua(

fa: 0.00.02

% % — ___'7\_\ —'-\"' 3 "" \ fb:-0.00.02
e =
N \, _\_,—)\':_\___\ £t -0.0008

_\

— /J Ct: 0.0005

/[ the-00037
—F Ca: 0.0016
/d b 0.00.02
—dlsa fa:-0.00 02

///

Convex-IB

/ /

[[] Recalc Jacobian each lteration [[] Maintain Tooth Thickness

Gear[Finishing]/Th.Err0.0003 [Mominal | [Meas.Surface : results- g-s1000451-2018911922 tea/L] [Forward]

HApply Reset Print 0K Cancel

Maintain Tooth Depth =

Twist is available only if the reference machine is a Phoenix.




22) Whenusing the [Corr] (Closed Loop) or [RE] (Reverse Engineering) functions, when calculations have completed anc
0KS ahl1é¢ odzid2y Aa Of AOISRX 1&D9!w{ y2g ldzi2YIl GAOI f f ¢
F&d G2 ¥F2NDS idnante® h &dditos, ford2iosed 1BAp (i.&. [Corr] function button), the renamed HyG file is
FdzG2YFGAOLItEf& al @SR Ay GKS a2d2NDS F2f RSNJ adzOK | a G2 |
A message is then displayed on screemtorim the user of what happened.

a) [RE (Reverse Engineering)

HyGEARS V 4.0 (C) >

The name of your HyG file now ends with *_RE" to identify
that the machine settings were Reverse Engineered [RE) for
the Pinion and/or Gear.

Ensure to save your geometry to prevent any loss of data.

b) [Coril (Closed Loop)

HyGEARS V 4.0 (C) =

The name of your HyG file now ends with "_Corr” to identify
that it contains Corrective Machine Settings [Closed Loop]
data for the Pinion and/or Gear.

HyGEARS V 4.0 (C) >

You have gone through Closed Loop and your geometry
contains data that needs to be saved.

HyGEARS will now save your file in order to guarantee your
data.




23) In Geometry mode, theptional DXF Export function now allo@snore options for the Tooth Section:

" DXF Export - Pinion [mm] b4

(® Transverse Z=0
(O Transverse Z<>0
(@ Tooth Section O Nomal

(C) Gap Section @® Toe
—ly  Stock:  |0.0000 (O Mid Facewidth
O Hesl

(O 30 Tooth Model | #Tecth +—

Apply OK Cancel

1 the# Teethto be exported in the DXF file can be imposed; minimum = 1, maximum = Z;
9 Stock positive or negative, can be imposed; this can be useful for wire cutting of an internal gear or spline.

24) Machine settings for noggeneratedgears i.e. Formatenow include Work Offset on Phoenix machines.

ﬁ" Gear [Spiral-Bevel] [Finishing][Nominal] Satz_29_D-CGOpt-461.HyG - [mm] [.. X

Blank Cutter TopRem her Operating Rim-Material Bearings At + | »

Cutting Machine O fin] ® [mm]
Radial Distance 2399123
Cutter Titt 0.0000
Swivel Angle 0.0000
—p  (ffset 0.00000
Machine Root Angle 772019
Machine Center To Back 0.03226
Sliding Base 0.00000
Rate of Roll 000000

Cradle Angle 48 5961

Apply OK Cancel

25) In Plines,the external(male)member of a spline set can ndvavea circular end aHeel, as shown belowhe
radius of the circular end at Heel is enteredhia Blank data page of the Pinion Summary editor ([Pin] function button).

E



Full Madel - External Test-1-Involute Spline.hyg [Left] " Pinion [Involute Spline] [Finishing][Nominal] Test-1-Involute Spline.hyg - [m... X
Full Model - External Test-1-Involute Spline hyg [Left] [Finishing] B:0.000 [mm]/0.000 [deg]| Blank Cutter Cutter Edge Machine Other Operating Rim-Material Bearings A+ |*
Exemal - Involute Spline O ] @ frm)
Misc
# Teeth 28 Pitch Diameter 28 0000
Module 1.00000
Tocth Blank
Tooth Hand Right Minor Diameter
Face Width Major Diameter 29.2003
Addendum Factor 0.5001 Addendum 1]
Dedendum Factor 0.5027 Dedendum
Fillet Factor 0.1702 Lead Angle
Lead / rev. 0
oot Al 0.0000 Heel Radius _ZEﬂﬂﬂﬂ <
o |
d\ A Apply OK Cancel

: C
NI

26) For bevel gears, the Blank Child Window now displays the Front Crowsutating Distance(FeMD) rather than
the Front Crown to Hub (Hdub) as this is deemed a more usefaiue to locate the part i€nC manufacturing.

?‘m\f\\
& / ‘ &
/ 60000
|~
225788
765 78
CESWEE |'" CESWEE
72239 /l"l EEZEEEE|
@ 255.073]
i / i
0.000 / [# Te0.000)
+
_\-"\—\__\_\_\_\__\-\-\-\__\-\-\_\_
i i '
{Fe¥p 33708 |[3.359 IFcXp3a708 |[3.954
P33 aE ]' ![:
+—c.®p:52.661] .—M—-
fA0 115004 fD 11500

| bt |




27) ForBeveloid Face and Cylindriaggars, the Blank Child Window now displdyes\Whole Deptlof the tooth.

a) Beveloid Pinion Gear.

# Teeth 18
F. Width 15.000
Prof. Shift 0.000
Addendum 1.468
Dedendum 1.235

e \Wh. Depth 2803
Hx. Angle 0.064
Base Dia. 21.146
[mm]
b) Face Gear:
# Teeth 44
F.width 33.998 ;
Prof. Shift 0.530 EEEEE
Addendum 2.700 B
Dedendum 10.372
— Wh. Depth 13.072 ' [f2:55g)
Hx. Angle 0.000 B

Toe Pitch Dia. 249.006
Toe Tip Dia. 245.121

[mm] T

163.958 347987

[@ 254 000f5 =24

+
Fe.2p :39.670)
;118
Xp:39.671
WD -51.000

b) CylindricaPinion /Gear:

# Teeth 20
F. Width 34.000
F. Width/Tip 34.000
Prof. Shift 0.157
Addendum 2.661
Dedendum 2504
el Wh. Depth 5.166
Hx. Angle 25.000
[mm]




28) When importing CMM results, HyGEARS now displays intermediate watlesthe girdin integer numbers, such
as to allow better interpretation of the displayed resulB&low, the intermediate values are rounded to the nearest um.

oo S a3 7 e =" o [e1  o.np2s PE—

\z \ 7 \ 7 \;ﬁ? \'\-.hn V;.,_e \;.ha \"Qr_q X"ﬁ_lu flo: 0.0054
LN VN VN A O VA
_\3\ \ \ \ \ \ \ \ \ -0 -0.0074

"\\ '\ ] \ 10\ \ 12 )12\ 13 )13 Y\

Toe -0.0076——— il | Il 1 "J | _0.0126
fmm] i e e S i 5./ L)
Ey A
ST 7 7 7 7 7 7 7 Cooo
?/_ / / / 7/ ﬁ/ ,E/ }/ % Ca: -0,0037

VR A A R, R, R, S/
opial 1T T U il i |/ oops o

Finion [Finishing]f/Th.Err-0.0758 [Maminal] [Meas. Surface : sollmesltecl]

29) Whenimporting CMM results, HyGEARS now maintains the CMM type and displays the 1B and OB results in the sarr
position as on the CMM display in order to ease comparison.

30) When creating a CMM target file for the Klingelnberg P machine, HyGEARS now emrguinesrtticdpoints of the IB
and OB grids are exactly at the same radial and axial locations, in order to make thickness errors consistent.

o

® " sollmes2.dat - m| ®

File  Edit File  Edit

vd -

[N
[
o o
=
)

.6263
.8042
5843
.5E58
.5478
6177
5856
.5757
.5571
.53584
.6106
.5884

(RS SN S NS VO
(NS
6 o
Mo
B
€

=

.5501
5324
.6052
5829
.5631
5446
.5271
L6020

dTa m a0 O W W W W W R R
(SRR NI (. E R R e N N L]

31) In Help-> About HYGEAR , te IP# of the current computer is now displayed.

E



322 KSy

HyGEARS V 4.0 (C) x

o HyGEARS V 4.0: Gear Design, Analysis and Manufacturing

Software

HyGEARS WV 4.0 (C) 2018 Involute Simulation Softwares Inc.
1139 des Laurentides
Quebec, Quebec, Canada, G15-3C2

Warning: This Software is protected by copyright laws. It is
illegal to try to disassemble this Software, or to disable the
USE port security lock.

This Software is licenced for the sole use of:
Claude Gosselin
Involute Inc,
Quebec

Build ; 4.0.405.90

License expiration: Mone
Maintenance exp.: Mone

[Data folder 1 ENVE]
[Support folder:
Cillsers\CGOSSELICA\DocumentstHyGEARSSON]

[Tool folder :
CilUsers\CGOSSELICA\Documents'HyGEARSA]
[My IP# 1 192,168.1.73]

Help

IKSaé& {FdaSOuA2y Aa dzaSR (G2 al @S (KS OdNNNByid 3IS2

HyGEARS whether to use the Theoretical or Actuahtaatt by specifying which Root Apex to Crossing Point, i.e.
RApxXp, is to be used.

ﬁ" Klingelnberg ND QOutput - BMW_M3_Rad_li_V1... X

(@ Use Theorstical RApxXp ...

() Use Actual RApx¥p ...

Cancel

33) When creating a New Geometry of Straight B§@elneratedfype,thed 5A F FSNBY GA Lt DS NARé 2

When this option is selected, the usual Depth Factor (Gear), Addendum Factor (Gear) and Clearance Factor are no long
available and thelefault Gleason tooth proportion factors for differential gears are rather used where (units: inches):

=A =4 4 =4 =9

Mean working depth
Mean whole depth
Clearance

Gear outer addendum
Pinion outer addendum

H. = 1.600/DP

H T MOPTYYy K 5t b ndnnué
C I' noann 4

aoG =0.430/DP +0.370/ (DP 3( Z.))

aoP =H-aoG

E



i Gear outer dedendum

boG =1.788/ DR aoG

1 Pinion outer dedendum boP =1.788/DF aoP
‘:‘ Mew Geometry Definition - [mm] [dd.mm.ss] x “" Mew Geometry Definition - [mm] [dd.mm.ss] ®
General Cutter  Units General Cutter  Units
Pinion Gear Names ...
Geometry Name Test-1-Straight Bevel [Generated)
Directory E:VE
T. Evror (uRad) 0 Geometry Source File StraBeviGen Jst
Helix Angle 0.00.00 Types ..
Pressure Angle 25.00.00 Geometry Type Straight Bevel [Generated] ~
Material AlSI 4140 ~
Finion Tooth Hand Right “
Toath Taper Standard ~
Misc ...
Power [Kw] / Torque [N-m]
Pinion Speed (RPM)
Clear Mumber of Teeth [Pinion - Gear]
Switches T T Madule/Pitch Diameter
Bal. Strength (@) Generated Gear Tooth Face Width
—l Differertial Gears )
P.Len. Crown n Generated
[ G. Len. Crown.
Auto Damping
[ Preview
Import Mext == Cancel Import Mext > Cancel

It is also possible to select on which of the Pinionan@®i NJ f Sy 3G KgA a s

I NR gy D

FT2NJ GKS

t AYyA2Yy FyYR aD® [ Sy
,," Mew Geometry Definition - [mm)] [D.dec] X
General _‘ Units
Pinian Gear

T. Emor {uRad) 0

Helix Angle 0.0000

Pressure Angle 20.0000

Clear

Switches Gear Process

Bal. Strength (® Generated

4 [ "

P. Len. Crown. () Mon Generated

G. Len. Crown.

| %G| o Uamping

[] Preview

Import Mext=> Cancel

I NE Gy D¢

I NE gy Ay 3

gAE T
FT2NJ G§KS D¢

34) The Circular Pitch has been added to the Blank section of the SumiBangX, [Sumnj and [GSunj buttons).




HyGEARS ¥V 4.0 (C) - Geometry Summary
Quskec, Canada
Pinion [Nominal]; Gear [Nominal] - 11x30Coniflex.hyvg
Coniflex
Date / Time T 9 3/2019 / 9:44:22 AM
General Units : [mm] [D.dec]
Cutter Units : [mm]
Prepared by 1 Claude Gosselin
Version 1 4.0.405.90-462
GENERAL DATR PINION GEAR
Humber of Teeth H 11 30
Speed Ratio H 2.7273:1 [Speed Reducer]
Diametral Pitch H 14.5143
Module H 1.7500
——V[ Circular Pitch : 5.4578
Tace WidLo H S.0000 T.o0100
Cuter Cone Distance H 27.9590 27.9590
Mean Cone Distance H 23.9580 24.4540
Shaft &ngle H S0.0000

35) The Blank definition window for Straight bevel gears now incltltkefollowingnew possibilities

a) The Tip Chamfer may be defined asdius by selecting the Radius option;

b) The Outer Cone Distance may be modified; it appears in light blue below;

c) ¢KS ¢2S L5 YIe 0S AYLRASRT ¢6KSy OKSOlAYy3 &/ NRLILISR
must be larger than the curréwalue and smaller than the Toe OD;

d ¢KS 1SSt YIed 6S ONRLIISR o6& OKSO] A yhenhiédorBes énabd dnil 3S R
value larger than the current Crown to Xp may be entered,;

E



& Blank Definition - Pinion [mm][ D) X

ani

Cropped QD

36) When creating a new Face Gear (New Geometry), it is now possible to impose the # teeth on the gear shaper. B
default, this would be equal to Z1 + 1, i.e. Z pinion + 1; however, increasing thiswealadows imposing more
crowning to the gear member, iéquired.

1;" Mew Geometry Definition - [mm] [D.dec] x
General Cutter  Units

Names ...
Geometry Name Test-1-Face Gear
Directory E\VB
Geometry Source File Facegearlst

Types ...
Geometry Type Face Gear -
Material AlS| 4140 ~
Finion Tooth Hand Left ~

Misc ...
Power [Kw] / Torque [N-m] 0.10 |1.ﬂ'E
Pinion Speed (RPM) 500.00
Mumber of Teeth [Pinion - Gear] 14 | 3.000 (|42
Module/Pitch Diameter 0.700000 /4 |29.4000
Gear Tooth Face Width 5.060
Finion Cffset 0.0000
Dol S-GE00

> Number of Teeth (Shaper) 15.0 ]
Impart Nextss Cancel

37) When creating a newlypoid gear set, it is now possible to impose the spiral angle on the gear rather than on

the pinion. Until now, for Hypoid gears, the spiral arfugel to be imposed othe pinion which isusually, butnot
always known.




As shown in the following figuseif the Spiral Angle field for the pinion is left blank and that of the gear is filled,
gt dzS I

| 8D9! w{ GAfC

Qr1s

for the given set of parameters.

GKS 3SFk NDa

a GKS

atl

NE S

7

ii

by F

For example, te following input data will cause HYGEARS to create a Hypoid gear set where the pinion spiral angle
is 45° and that of the gear is 32.5°.

1;" MNew Geometry Definition - [mm)] [D.dec] x 1,," Mew Geometry Definition - [mm] [D.dec] *
{General | Cutter  Units General Cutter  Units
Names ... (OB) Pinion (IB) (B} Gear (0B)
Geometry Name Tesat-4- id
. i est4Hypoi Machine ‘Phoenix v | |Phoenix - |
Directory EVE
Geometry Source File Hypoide lst
Types. Spial Argle e [ 25 [ ]
o T Hypoid -~ Sum Pressure Angles T
Material AlSI 4140 " Stock Allowance [mm] 03810 0.3810
Cutter Diamets
Finion Tooth Hand Left v e 0.0000
Tocth T Blade Angle 17.0000 28.0000 28.0000 17.0000
oo TRt Pl d Profile Curvature [mm] 0000 | [0.000 0000 | |0.000
o Blade Edge Rad. mm] 0.0000 0.0000
Power [K] / Torque [N-mi] 10743 [102588 RoEVichias] 0.0000 0.0000
Pinion Speed (RPM) 1000.00 Mounting Distance L 58000 Do 320000
Number of Teeth [Firion - Gear] 17 [2112][36 Min Toe 1D s || 0.0000 Clear
Moduie/Pitch Diameter 12777778 4 |460.0000 Switches Pinion Process Gear Process
Gear Tooth Face Width 80.000 Bal. Strength () Fixed Setting Senerated
Shaft Angle 50,0000 ] Sel. TopRem ® Duplex Helical (® Duplex Helical
Depth Factor (Gear) 2000 AGMA /150 ] No Cutter Tit O Modied Rol O Non Generated
Addendum Factor (Gear) 0317 8 AGIA (W) oL O Semiomplet o
IS0 Auto Damping emi-completing
Clearance Factor 0125 O Cyclo Palloid
Offset 50.000 [] Preview urve
Import Mext> Cancel Import Next=> Cancel
It is alsopossible to obtain a similar result by entering the data as follows:
1;" MNew Geometry Definition - [mm] [D.dec] * 1,," Mew Geometry Definition - [mm] [D.dec] x
iGeneran Cutter  Units General  Cutter  Units
Names ... (OB) Pinion (IB) (B) Gear (OB)
Geometry N Test-4+ d
.E"”" ry Name est-4-Hypoi Machine ‘Phaenix ~ | |Phcenb< V|
Directary ENVE
Geometry Source File Hypoide Ist
Types . Spiral Angle m——{ ]
B T Hypoid Sum Pressure Angles
Material 15! 4740 Stock Allowance [mm] 0.3810 03310
Cutter Diamet 0000
Finion Tooth Hand Left er Diameter ] o
Toath T Blade Angle 17.0000 28.0000 28.0000 17.0000
ooth Taper Duplex Profile Curvature fmm] 0.000 0.000 0.000 0.000
Misc Blade Edge Rad. [mm] 0.0000 0.0000
Power [Kw] / Torque [N-m] 107.49 [1025.38 R ] 0.0000 0.0000
Pinion Speed (RPM) 100000 ETrplERTEE 52,0000 32.0000
Numbsr of Teeth [Firion - Gear] 17 [2118][36 Min Toe ID —bl 0.0000 l Clear
Moduie/Fitch Diameter 12777778 4 |460.0000 Switches Pinion Process Gear Process
Gear Tooth Face Width 30.000 Bal. Strength () Fixed Setting Senerated
Shaft Angle 50.0000 [] Sel. TopRem ® Duplex Helical (®) Duplex Helical
Depth Factor {Gear) 4.000 AGMA /150 [] No Cutter Tit O Modied Rol O Non Generated
Addendum Factor (Gear) 0317 8 AGITA (W] 01 O Semconi e
150 Auto Damping emi-completing F et
Clearance Factor 0.125 (O Cyclo Palloid
Offset 50.000 [ Preview E
Import Import




It is also possible to impose a minimumtdéthe pinionat Toe, such as to satisfy bore conditions when the pinion is
mounted on a shatft. If this value is imposétyGEARS will modify the OD such as to move the teeth out radially in
order to satisfy the Mid Toe ID condition.

38) The [BPat] function, used to develop the contact pati@R)on spiral bevel, straight bevel, Coniflex bevel and
Beveloid gears, noallows targeting either the Pinion or Gear.

By default, the Pinion is modified when developing the CP, and most of the possibilities are offered, as is shown in the
figure below.

%" B.Pattern Development - Gear Convex-IB X
BP Definition [-MSett [nm] LTCA E/P Prop.
Mean Paint / Convex-l1B Mean Paint / Concave-0B
Horizontal Position  |40.3 % Horizontal Position | 39.8
Vertical Position 50.0 7 Vertical Position 50.0
PoC Bias / Convex-IB PoC Bias / Concave-0B
(®) Free (®) Free
() Fixed deg () Fixed deg
IEs IEs
(®) Free (®) Free
(O Fied |74 % | lRad (O Fixed |72 % | lRad
2nd-3d ] Curvature
Backlash Target Machine
() Free — (@) Develop Pinion Machine
(®) Fixed 0.103 [mm] () Develop Gear Machine
Apply Reset Print QK Cancel

. & OfAO1AYy3 2y GKS a58mEd thaeakdiabdhoitées aeldidakiadyVEnde thaselihaics/ake
somewhat limited, they offer some degree of control over the CP by addressing only the Gear machine settings.
For Coniflex, straight and spitadvel gears, the Horizontal and Vertical positions of the CPB tigtuBacklash, are
available.

E



4" B.Pattern Development - Gear Convex-|B >
BP Definition  D-MSett [nm] LTCA E/P Prop.
Mean Point / Convex-1B Mean Point / Concave-0B
Horizontal Posttion 40,3 % Horizontal Posttion  |39.8 bl
Wertical Position 50.0 % Vertical Position 50.0 %
Free Free
Fixed E9.7 Fixed £5.8
Free Free
Fixed |74 = Fixed |73 =
Backlash Target Machine
() Free \ (") Develop Pinion Machine
(®) Fixed 0.103 [mm] (®) Develop Gear Machine
Apply Reset Prirt OK Cancel

For Beveloid gears, the Horizontal position of the CP, plus the Backlash, are available.

& B.Pattern Development - Gear Right *
BP Defintion = D-MSett [mm] LTCA E/P
Mean Point # Bight
Horizontal Position W Horizontal Position W
Vertical Position 50.0 7 Vertical Position 50.0 7
Free Free
Fixed |67 Fied |66
Free Free
Fixed 50 = Fixed 50 =
Backlash Target Machine
) Free (") Develop Pinion Machine
(®) Fixed 0.000 [mm] (®) Develop Gear Machine
Apply Reset Print QK Cancel

39) InUsermodeF 2 NJ (i KS & ¢ 2 2 (addiion bf kha [T TRKfuhclioyf Bugto@ Which can be used to obtain the
transversechordaltooth thickness at any combination of Radial and Axial position.

2 KSYy (KS a¢220K ¢displaydd the defaulf Ibddsion iscahthe Rigaa Pointii.e. mid faddth on the
Pitch cone or cylinder.




s e o . T

# HyGEARS V4.0 (C) - DAWPVArticles\GETPRO 2019\8x38Hypoid-Developed.hyg [w4.0.405.90-462]
|

| File Edt Graphics Misc  Window  Display Page Help

| Gea )g%& o A g 2.5@@"%5¢TCALTCAGem1ryLmdssmkcmchRLMmim

|| Fini
| Bianic |{ Tooth - Gear 83aHypoid-Developed.hyg [Conca e-0B] B
Tooth - Gear 8x38Hypoid-Developed.hyg [Concave-OB] [Finishing]
V-H
Con
|| HPt:
D = “" Tooth Thick. - transv-chordal - Gear - [mm]

| HTee
\ | Pim Auial Postion 15,9025

[Fme] Radial Pasiion 73.4379

Tooth Thick

| NoFR
Noln
| NoPD
| NoTg
| NoFM
| NoHu
|| NoBr
NoDi
|| NoSc
|| Press
i HPos

Coor
| List

1 inl

|

40) In the Summary editor ([Pin] / [Gea] function buttghs F2 NJ | £ € o ISENRI | RRA

entering / editing the Reference Pressure and Spiral angles.

(0p))
[)
(0p))
[axtN
>+

#" Pinion [Straight Bevel [Generated]] [ Mominal/Reference Values - Pinion

Blank Cutter Cutter Edge Machine H

Pinion [Finishing] - Straight Bevel Ref. Quter Cone Distance

Misc Ref. Face Width

#H Teeth Mominal Spiral Angle

Module Nominal Press. Angle - 1B 19.000

Fart # Mominal Press. Angle - OB 19,000

Tooth

Toath Hand m Cancel
Face Width 160584 |[L]  Face Ande
Addendum 46322 Reot Angle
Dedendum 35316 P Apexto Xp 0.0000

Add. Angle 7.19.40 F.Apexto Xp
Ded. Angle 43713 R.Apexto Xp
Frort Angle Outside Diameter 49,5000
Back Angle FCrown to ¥p 24,0003

Apply 0K Cancel

When clicked, thé&Nominal/Reference Values window is displayed where the default values can be edited. These include:
9 Outer Cone Distance,
1 Face Width
1 Spiral Angle
1 Pressure Angle IB




1 Pressure Angle OB

The Nominal Spiral and Pressure angles are used in the Graphic Sumi@any](fGiction button) to calculate the
Transverse, Radial and Axial loads.

41) InUsermodeF 2 NJ (1 KS & ¢ 2 2 offSttaight iewel gRaragiditioh Bf2hg [DMId function button which

instructs HYyGEARS to display a series of axial vettarshe axis of rotation, andariginating at different axial locations

2y (GUKS (220K LINPFAfSD ¢KAA FdzyOlA2y AaSuz@ERAA/ I&§21 SaN |
manufactured by Powder Metallurglforgingor Injection.

At Toe, a series of values are given that indicate the minimum amount of clearance between the vector and the profile.
The vectors change color along the face width to abbetter visualization.

ﬁ" HyGEARS V 4.0 (C) - EAVB\Test-1-Straight Bevel [Generated].hyg [v:4.0.405,90-462]

File — Edit Graphics Misc  Window  Display Page  Help

o Qe Q & A2 K 15@@%54‘

Blank

WV-H
Left
HPts

D
HTee Tooth - Pinion Test-1-Straight Bevel [Generated].hyg [Left] n

Prim Tooth - Pinion Test-1-5traight Bevel [Generated].hyg [Left]
TThic [Finishing]

Malln
MaPD
MaTa
MoFM
MNoHu
MoBr

MaDi

MNoSc

Press

\ HFos

Coar

liat

E



42) Addition of the Hirth Coupling®ptional)to the list of HYyGEARS geometries. A Hirth Coupling is a pain-of
generatedstraightd 6 S@St ¢ 3ASINAR AGK |y Sljdzrf ydzyo SN miforin&S K I
Standard. The Tooth Thickness angles can be imppstith imposes the effective tooth thicknesar left free by

entering 0 and HYGEARS will defime proper values based on the required BacklasteHelix Angle is always 0, and

the teeth ae nongenerated which means any pressure angle can be accommoddtedigures below show the
relevantinput screengo create aHirth Coupling

w" MNew Geometry Definition - [mm)] [dd.mm.ss] e w" MNew Geometry Definition - [mm] [dd.mm.ss] =
General Cutter Units General

Mames .. Pinion Gear
Geometry Name Test-10-Hirth Coupling
Directory EXVE
Geometry Source File HirthCoupling Jst . T Error (uRad) 0

T Helix Angle 0.000
Geometry Type Hirth Coupling v Pressure Angle 0.00.00
Material AISI 4140 v Thickness Angle 0.000
Pinion Tooth Hand Left w
Tooth Taper |v

Standard

Misc ...
Power [Kw] / Torque [N-m] 74.60 [71205 |
Pinion Speed (RPM) 1000.00
Number of Teeth [Pinion - Gear] 24 1.000 ((24 Clear
Module/Pitch Diameter 3.4915000 / 33.796 Switches T T
Gear Tooth Face Width 11.670
Shaft Angle 180.00.00 [] Differential Gears
Depth Factor (Gear) 05342 AGMA /150 P. Len. Crown. (® Non Generated
Addendum Factor {Gear) 0.5000 © AGma [ G. Len. Crown.
Clearance Factor 0.1250 O 150 Auto Damping

[] Preview
Import Cancel Import Cancel

w" MNew Geometry Definition - [mm)] [dd.mm.ss] e
General Cutter Units
Blank Data
Pinicn Gear
Backlash 0.000
FCrown to Xp [0.000 | [0.000
Zero Front Angle
Outside Diameter(Heel) 0.000 0.000
Face Angle 0.000 0.000
Root Angle 0.000 0.000
Dedendum Angle 0.000 0.000
Whole Depth () @Mid-F 2.400 2400
® @Heel
Bore Diameter 0.000 0.000
Min Bore to Root @Toe 0.000 0.000
Clear
Units
Cutter Uinits mm i
Import Cancel
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which can be seen as a separation between the teeth.

———, Rl

The next figure ia morestandard Hirth Couling, wherethe teeth are taperedthe pressure angle B0°and the
Thickness Angles have not been imposaahichcase, the imposed Backlash of 0 mm is enforced and we can see that
there is no space between the teeth.

43) Addition of the Spurniflex gears (optional) to the list of HyGEARS geometries. A Spurniflex gear is a spur gear cut
using a Coniflex dish type cutter, hence ttenes Spur and Conifleontractedinto Spurniflex.Generation on a 5Axis
CnC machine is therefore possible, vgtiodcycle times.

E



Spurniflexgear setsan take several differetrrangements:

9 Parallel axedike conventional spur gears;
backlash is therefore controlled by the centistance.

1 Parallel axes, like conventional spur gears; however
both the pinion and gear have the same nauill pitchangle
opposed in sigsuch that the next Shaft angle is null.
Backlash may be controlldxy center distance and/or
the axial position of the parts.

1 Concurrent axes, where both the pinion and/or
gear may have nenull pitch angles such that a nemwll
Shaft angle exists between the pinion and gear eBasklash
is controlled by thexial position of the parts.




Because the teethra generated using a distype cutting toolsuch as a Gleason Coniflex cutter, lengthwise crowning
iscontrolled by the dish angle of the cuttand results in a localized contact pattern as is shown below.

Bearing Pattern- Gear [Right] [MoEr] [Finishing] mc=1.22 B:0.000 [rmrm]0.000 [deg] |

Heel Heel

Gear Left Gear Right

The root line of the teeth is circular, whiblas no significant downside as long as the facewidth is limidateak
edge may be applied at each end of the facewidth to prevent tip toirgerference caused by the circular root line.

Clearances [mm]

P. Toe: 02230
P.Heel: 0.2227
G. Toe: 0.2727
G. Heel: 01561

—_—
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HyGEARSupdate 7 09 September 2020 - Build 406.10 - 464

1) In 5Axis, théCenter SIo€ roughing cutting cycle, which was originally defined asHeelToe, has been expanded as
& dzOK

a énter Slot¢ TH-¢ €

| gftRr SIatHT-l £

variant) or at Heel (for the H-H) variant.

lj

KFd GKS Y2@0SYSyli

Machine/Tool Cycle

Output Format

[] CSV Format

[ Line Numbers

[ Include Operation Switches
Include Short Header
Include Start Positions

[ Explicit Indexing

Mo Comments

[ Coordinates Only

Stock-Feed

# Steps

# Bottomland Pts
# Facewidth Pts
Retract Factor

Constant D-Radius
Roughing

() IBOB 0Shape-Toe
0.000 () |BOB OShape-Heel

\ {®) Center Slot THT

v o
ALLY

Save

%" SAxis CnC - Gear [Finishing] 188907 test marcelo 24-26 cosimt.hyg - [in] X

Metrics Cycling Time/Power Abor

CoSIMT  Operation  Process

Fegd. Sugg.

Actual

12

[ Steps

0

Tagt.Pts

1

| N2 | Statt [12
End |12

20 |5

[] Work Coordinates Clearance [in] | Indexing Sequence
Toe (0160 Skip # Start Gap
Heel (D113 Mior []  EndGap
Cuiting Cycle -
@ Slot by Slet Convex {LB) Concave (0.B)
(O Flank by Fank O Mene ® None
() Toe -> Heel > Toe (O Toe -» Heel = Toe
@ Filet-Root Tool Tit O Heel > Toe > Heel O Heel -> Toe > Heel
() Tooth Flank 0.000 () Toe -» Heel () Toe > Heel
() Combined () Heel - Toe () Heel - Toe

O P
‘{ Rough Stock (0060

(Z) OBHB OShape-Toe
(Z) OB-B OShape-Heel

(O MultiPass /

(T) Center Slot H-T-H

Anim Ok Cancel

Ol y-HYV 26 0 ¢

2) In 5Axis, whenever a given Operation is selected by a daliblein the Process tab, the Cycle tab is now
automatically displayed such that the user can review the cutting cycle directly unless the selected tool exceeds some
limits and then the gien tool tab is displayed.

3) In 5AXxis, for the CoSIMT DXF output (optional), the following inputs now allow defining the tool such that on a grinder,
the dressing software can account for the desired shape outside of the actual grinding area.

In particular, the following can be defined:

Y =0is at
Edge Length

=A =4 =4 =

Flaring Antge:

where is the radial O value;
default is that in the CoSIMT definiticsame value for both sides;
Wheel Thicknesshickness of the grinding wheel disk; default is 22;mm

from the grinding edge, the angle at which the dresser must travel to reach the ends of the

grinding wheel disksame value for both sides.

j



<« Wheel Thicknes|—

Flaring Angld ‘\
e

Machine/Tool  Cycle

4" 5Axis CnC - Gear [Finishing] 188907 test marcelo 24-26 cosimthyg - [mm]

Metrics  Cycling Time/Power Abor  CoSIMT  Operation  Process

CoSIMT Details Name  [2" ABToois | [z #8Toos ~]
Tl [t | Clear | Save | Delete
TLUID: [0
Out. Diameter 508000
Dia. 0B 503276
Dia. IB 505231
Pw.0 0.0000
P.Width 04572 b
Edge Rad 02337 I
Outside Angle NET) Y=Disat @ Tool Tp El
Included Angle 235000 (O s of Rotation
Edge Length 27000 .
Edge Lengthin Use (27000
Outside R Curv 50000 Wheel Thickness
Inside R. Curv 0.0000 Flaring Angle
Body Dimensions
0164

o3 Feeds [mm/min]

0.0333 RPM 12000 |

0.0233 Rapid Move (15011 | Plunge Cutting

Save || Ouput || Apply - Anim Ok Cancel

4) In 5Axis, when the reference tool iShapei(for Face Gears for exampl€oSIMT tools can now be defined with an
Involute profile by clicking on the appropriate switch as is shown below.

When doing so, the same Involute profile as defined for the shaper is used on the CoSIivi$ shitied radially such as
to satisfy the entered OD. The only variables for this CoSIMT become:

%" 3hxis CnC - Gear [Finishing] 16x47mn4FaceGear-Z175haper-XPin0.5343-K31.88_RE-Ass.hyg -.. X

Machine/Tool Cycle Metrics Cycling Time/Power Abor  CoSIMT | Operation  Process
CoSIMT Details Name [2250D-Involute-0.20R | [2250D-nvolute-0.20R ]
L Clear | Save | Delete f DXF
- |0
Out. Diameter
Dia. OB ”"R‘d A
Dia. 1B — Iy, ih
Pw. O
P Width r‘
Edge Rad.
Inside R
Outside Angle oo : I;
Included Angle |
D-Thickness Dia-18 | | Di- *
Edge Length in Use '
Outside R. Curv. Outside Angle [+ 14— - mncluded Angle |
Inside R. Curv.
Body Dimensions i Pwid | ]
— Involute Profile - i "\\
7
7
@ = Feeds [mm/min]
6.3418 RFM 1200.0
0.8638 Rapid Move [1500.0 | Plunge 5000 | Cutting [500.0 |

Save

Cutput Apply +-

Anim Ok Cancel




I Out Diameter Qutside diameter of the CoSIMT;

1 Edge Rad.
Y D-Thickness

Edge radius;
Change in thickness at the pitch circle; this can be used to ensure theITd8és not
simultaneously touch both tooth flanks when grinding such as not to ssiffermovements.

5) In 5Axis, for the Coniflex cutter DXF output (optional), the following inputs now allow defining the tool such that on a
grinder, thedressing software can account for the desired shape outside of the actual grinding lsedallowing can be

defined:

Minimum ID

A

Flaring Ang

4

4" SAxis CnC - Gear [Finishing] coniflex-n32x32x100-01.hyg - [mm]

Machine/Tool Cycle Cycling Time/Power Abor  Conflex  Operation  Process

Coniflex Details MName: [4.25" 0.5 Dish | [4.25" 05 Dish v
Tool ID: |1 Clear | Save | Delete | DXF
TLUID: |0
Point Diameter 125.0000 g
Dish Angle (Beta) 40000
Hedetigs - " DXF - Coniflex Tool - [rmrm] X
Point Width ‘
Blade Edge Radi 0.2000
Talel_e ;: aalus - [Y=Dis at: ® Tool Tip
ool T
0.0000 [ (O Axis of Rotation
Mumber of Blades 24
Edge Length 10.000
——r Back Angle 24000 Ren ‘
Pt RL L
[l Raring angle £0.000 '
Uinimum D 100 r '
Cancel
Feeds [mm/min]
RPM 160.0
Rapid Move |3000.0 | Plunge [125.0 | Cutting [300.0 |
Save Output Apply +/- Anim Ol Cancel




Y=0is at where is the radial O value;

Back Angle  back angle of the grinding wheel,

= =4 =4 =

the ends of the grinding wheel disk.

Edge Length length of thegrinding edge; default is 10 mm;

1 Minimum ID where the DXF eps; if zero, then the DXF stops at the end of the grinding edge.

6) In 5Axis, addition of the ~G keyboard shortcut, which toggles the Detect Gouging option to On and Off.

LY p!'EA&S ! ND2NJ GFoX FTRRAGASBYIZEREGKG OBSRAZOKS] SEI KIA S
arbor without having to modify the arbor. This way, one can assess what change in Chuck Length is required to avoid the

tool hitting the support arbor behind the workpiece.

Flaring Angle from the grinding edge and the back side, the angle at which the dresser must travel to reach

For example, figure below, tiieace Mill cutter is seen quite close to the support arbor behind the part. The Chuck

Length is null in this setup.

Fle  Edit (Graphiczs  Misc  Window  Display Page Help

XA X G220 2 @ £ R E B & @ Usr TCA LTCA Geometry Loads Stock CM

| #Tee Cutting Machine CnC[DMUES -840D] Pinion [Finish

Con
#HPts
Opp

6" 5Axis CnC - Pinion [Finishing] 26x265piralNest-106-Dev.hyg - [mm]

Machine/Tool Cycle Cycling Time/Power Arbor  Face Mil  Operation

Process

Arbor Details
Length Diameter Angle

Work Back

0.000 0.000 0.000

0.000 0.000 0.000

0.000 0.000 0.000 Clear
Heel

12700 25.00 0.000

12700 100 0.000

0.000 0.000 0.000

0.000 0.000 0.000

0.000 0.000 0.000 Clear
Chuck Length
Toe

0.000 0.000 0.000

0.000 0.000 0.000

0.000 0.000 0.000 Clear

sove|[oupa | oot

Anim

Ok

Cancel

DMS

ioh

Because of the configuration of the installation, the Chuck Length must be increased by 10 mm to have better support. In

this conditionwe can see (figure below) that the Face Mill cutter will hit the support and an alternative approach must

be found.




r
s
File:

Fin

->5C
HTee
Anim

& HyGEARSV 4.0 (C

- EAVB'\WonRudenManuf\ 26x265piralNest\26x265piralNest- 106-Dev.hyg [v:4.0.406.00-463] - [Cutting Machine]

Edt Graphics Msc  Window Display Page  Help

RAX 2R 5 P LREEGS UserTCALTCAGenmtryLoukStockcq

N Cutting Machine ChC [DMUES - 340D Pinion [Finish

| A/

%" 5Axis CnC - Pinion [Finishing] 26x265piralNest-108-Dev.hyg - [mm]

Machine/Tool Cycle

Cycling Time/Power Arbor

Face Mill Operation Process

Arbor Details
Length Diameter Angle

Work Back

0.000 0.000 0.000

0.000 0.000 0.000

0.000 0.000 0.000 Clear
Heel

12700 25.00 0.000

12700 100 0.000

0.000 0.000 0.000

0.000 0.000 0.000

0.000 0.000 0.000 Clear
ek Leng
Toe

0.000 0.000 0.000

0.000 0.000 0.000

0.000 0.000 0.000 Clear

Save Output Apply Anim Ok Cancel

8) In 5Axis, when outputting the summary for a Process, i.e the [Juatton as shown below, HYyGEARS now dlels
RPM Vcandfzvalues to help review and assess each Operation part of the Process:

%" SAxis CnC - Gear [Finishing] 188907 test marcelo 24-26 cosimt.hyg - [in] X
Machine/Tool Cycle Metrics Cycling Time/Power Abor  CoSIMT  Operation  Process
Processes \
Name [COSIMT RGH FIN \ | |[cosIMT RGH FiN |
ID#: (130 [ Intemal Subroutine
1 No Comments
Save Delete || Import Cutput Aoex Loc.

Available Operations & || = | Process Content €L

1-MPASS 0938EM [1-6/6] COSIMT ROUGH SLOT

2-CSLOT FILL .0315EM [1-3/3] 1- MPASS .050EM [1-4/6]

2-CSLOT FILL .0938EM [1-3/3] 2-CSLOT FILL .035EM [1-3/3]

3-CSLOT FILL .035EM [1-3/3]

3-CSLOT FILL 035EM 5 TEp[1-3/3]

3-FIN THT FILL .0315 [1-3/3]

3-FIN THT FILL .055BM [1-3/3]

4-FIN THT FLK .0315EM [0-11/11]

4-FIN THT FLK .100EM [0-15/15]

Cosimt Finish

Cosimt Rough

COSIMT ROUGH FLANK

Save Cutput +- Anim Ok Cancel

A1



%" Summary - CnC Process COSIMT RGH FIN - O *
File  Edit
tPRC-CESS: COSIMT RGH FIN - Gear : 128907 test marcelo 24-26 cosimt.hyg [in] 3 V4
Seq# 1 2 3
OpID 131 132 133
Oplame COSIMT ROUGH SLOT 1- MPASS .0S0EM [1-4/6€] 2- C5LOT FILL .035EM [1-3/
Machine Mazak Integrex 1200 Mazak Integrex i200 Mazak Integrex 1200
Target Fillet Flank Fillet
Tool CoSIMI EndM EndM
DLen CadModl H/R H/R
ToolName 2™ ABTools .050 4FL .015R .035 4FL .01R
ToolID 1 1 1
. in Op 1 1 45
Dia 2.0000 0.0500 0.0350
ApxLoc 0.0000 0.0000 0.0000
#5teps 12 5 5
Start 12 1 1
End 12 3 S
ToeClr 0.1680 0.050 0.050
HeelClr 0.118 0.050 0.050
Gaps 1-»21 1-»21 1-»21
Stock +0.0080 +0.0080
RapidMove 100.0 l20.0 1z0.0
Plunge 19.0 60.0 60.0
Feedl 5.0 3.0 1.0
Feed2 5.0 3.0 1.0
Feed3 4.0
I r=F. Lol
REM 1200 250 10000
Vo 628.3 3.3 9l.48
fz 0.0007 0.0040 0.0000
Timel 7] ] 1.0 R
Est.Time 1.50 H
< >

9) In 5AXis, the current position of the tool is now displaye(Pas x/y, rightafter the tool coordinates, where x is the
current lengthwise position number and y is the total number of Face Width Pts required, as shownTietoposition
corresponds to the position of the red dot indicating the current point in the milling cycle.

E



CuttingMachine CnC [DMGEE- 400 ] Pinion [Finishing][Morminal] - CormeslB

173432 /C: 197 335441 (Pos 1/37) [Stp 1/18] {Pass 1/6}

10) When clicking on the Machine Mode, HYyGEARS now looks to see if Corrections were done to the pinion and the gea
When such a condition is found, HyGEARS selects the last correction found and toggles the machine settings summary |
this correction. This has two advantages:

1 When calling 5Axis, the user cannot recut exactly the same part as what was done foctieas it is assumed
that if corrections are found, then the correction is what ought to be cut;
1 The user does not have toeuthe [Sele] function to identify the desired Correction.

When Corrections are found, HyGEARS displays a message to inform the user that the machine state has been
modified as shown below.

HyGEARS V 4.0 (C) *®

0 The following machine states are used:

- Pinion [Corr #1]

E




11) For the STEP output function, HyGEARS now aiffieliional choices, as shown below:

9 Output Encoding the output can be with the axis of rotation aligned along X, Y or Z;

f Number of TeetH FNRY M G2 GKS LINIQa (220K ydzyYoSNI

1 HubID diameter of the hub under the teeth; the hub can now be incluatethe STEP file; this is
especially useful when considering a differential Straight bevel gear where the tooth is cropped at Toe, resulting
in a discontinuous tooth root line;

1 Tooth Gap instead of the tooth, the gap between the teeth can be outpdtie the STEP file;

1 Closed Tooth Gawhether the coordinates defining the tooth roots of each flank are left with a small space as
digitized or have the same coordinates; note that a closed tooth gap does not imply that the lines bounding the
tooth roots will be exactly // to each other siathe fillet area on each tooth is different and in the STEP file is
modelled as apline;

 / 2 Yo A Y S Rvhethérthe tooth front and back faces are continuamuseparate ESplines; works best
whenTooth Gaps not used.

For example, the follow exports 3 teeth of a differential Straight bevel pinion where the tooth Toe end is cropped
(since it is forged), along with its underlying hub of 15 mm internal diameter. The front (light green) and back faces are
continuous with the underlying hub.

4" STEP File Qutput - Pinion [Finishing] *
Hub 1D 15.0
[ Tooth Gap
Closed Tooth Gap
Combined Tocth Face and Rim
Cancel




12) InMachinemode, if the reference tool is haper such as for a Face Gear, theffXunction button is displayed if
the DXF option has been purchased. Clicking on tkig[Button generates a Dfile containing the coordinates of the
shaper tool.

W HyGEARS V/ 40 (C) - EAVB\SpiroTec\16x47-mn- FaceGear\ShaperZ 1 \Schnee-18May 2020\ CoSIMT-2250D-0.20ER- Involute-65ept2020\ 16x47mnAFaceGear-Z175haper-XPin0.5345-K - x
Fe Edt Grephics  Misc Display Page  Help
P QX R s P LUREEGS UﬂTCALTCAGMyLuszmCWCmr—RE

Fini —
. Cutting Machine HyGEARS D P) Cutting Machine HyGEARS D Gear [Finishi ngl[Norminal] - Leit
Anim
s
Cyd %" DXF - Shaper Gear [Finishing] - 16x47mndFaceGear-Z175ha..  — O X
NoTg y
File Edit
Fiim
| o
SECTION
Gea 3
Fini HEADER
#Tee B
“Anin [SEXTMIN
. 10
=50 ~20.5927560
Cycl 20
~41.1093520
NoTg o
SEXTMAX
Piim 1o
41.2750000
Right 20
#Pis <
Opp
DMS .
SumX
Summ

B
mGE

Automatic View 9/7/2020 3:35:40 PM

Import of the shaper Dxf file in a CAD software generates the desired shape, as is shown below.




13) For Straight bevel gears, in GRE mode, when calling either the [Corr] or [REttions, HyGEARS now offers the
possibility to select how Pressure angle is controlled. Choices are:
1 Roll Rate (i.e., ratio of roll)

14) For bevel gears, in Geometry mode, HyGEARS now displays in blue the contothexriigcal tooth as defined
by:

1 Blade Angle

| Exprt
Stat
ThStk
IR~
RE. \
Gea
XYZ
Exprt
Stat
ThStk

Camr
R.E.

HPts

mm
DMS

ra

@ HyGEARS

File  Edit

Fin _)g

|| XYZ

Graphics  Misc

2

Window

Yy

Display Page  Help

5 ) f % B B & @ Usr TCA LTCA Geometry Loads

Tolerance  Order

%" Carrective Machine Settings Pinion - [Finishing]

Pressure Angle Control
(® Roll Rate

() Blade Angle

Apply

Beset

b

OK Cancel

far 1.2479

=A =4 =4 =

the Ref. Face Width value;
the F.Apex to Xpalue;
the R.Apex to Xpalue;
the Root Anglevalue.

Gea
Blank
Depth
STEP
DXF
BCAL
Right
#Pis
Opp
mm
DoMs
Face 434
Pitch Angle 35538
SumX Root Angle 26.000
— [Act] 26.004
Summ Fapxlp 0375
Papatp 0000
GSum RApxXp 1537
[Act] 1358
Hm 6628
[Act] 6617
Ht 8601
[Act] 8583
Z! P MD 32.500
§' 2 el
Z
&
o
2
=

Nominal/Reference Values - Pinion
Ref. Outer Cone Distance
Ref. Face Width 131972
Nominal Spiral Angle 0.0000
Mominal Press. Angle - 18 17.0000
Nominal Press. Angle - OB 17.0000
Conce
A
T -
P (ERE)
7

[ #2.000]
i
EEEEED

22528 [0 25.059]
ZTE

[P 15.00q]

EH

:

Misc
HTesth
Module
Part &

Tooth

Tocth Hand
Face Width
Addendum

Add. Angle
Ded. Angle
Front Angle
Back Angle

[Finishing] - Straight Bevel [Generated]

Outer CD
Pinion Offset
Pitch Diameter

Root Angle
P.Apexto Xp
FApexto Xp
R.Apexto Xp

Outside Diameter

FCrown to Xp

Aoply OK Cancel

Ol @ fom]




Drive ———
Coast ———
Face Angle 39.44.04 *
Pitch Angle 32.00.19 , R
Root Angle 27.38.45
... [Act] 27.38.28
FApxXp 0.000
PApxXp 0.000
RApxXp -0.672
... [Act] D865
Hm 10.151
... [Act] 10.132
Ht 12.311
.. [Act] 12312
MD 50.288

[mm]

P
@.aaa

143

MDD :50.288

OCD-Apx :48.000 o

This allows assessing the differences between the theoretical and actual teeth which, of course, affeuttthe
bending strength model.

15) For Coniflex bevel geaijs now possible to impose thdesired Transmission Error (TE) at the transfer pots
course, then this gearset cannot be cut on a conventional Gleason machine since Modified Rollcas&dltthe TE, is
not available in the mechanical machines.

When creating a New Geometoy Coniflextype, the General data page now offers inputting the desired TE in pRad, as
shown below. TE is controlled by Modified Roll and it can therefore be gathgtany valudf left at 0, then the gearset is
conventional and no modification is done to alter TE.

j
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Therefore, the Higher Order changes for Modified Roltlaea accessible in the Summary editor, as is shown below.
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